Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

ITPOEKT

Crneunduxanus
IK3aMeHALIMOHHBIX MaTepHaJIOB VISl IpoBefenus B 2021 roay
rocyJ1apcTBEHHOr0 BhIMYCKHOT0 3k3aMeHa o MATEMATUKE
(nucbMeHHast popma) 171 00y4aIOLIUXCH 10 00pa3oBaTeJbHbIM IPOrpaMMaM
OCHOBHOTI'O o6mero oopa3zoBanust

1. HaznauyeHue 3xk3aMeHANIMOHHOM PadoThI

TocynapctBeHHblli  BhiTyckHOM 93k3ameH (I'BD) mpencraBnser coboi
(hopMy ToCyIapCTBEHHOH MTOTOBOM aTTECTAIMH ISl 00YJAIOMINXCS, OCBAUBAIOIINX
o0pa3oBaTebHbIE MIPOTPaMMBI OCHOBHOTO obmiero o0pazoBaHUs
B CHELMANBHBIX Y4eOHO-BOCIIMTATENbHBIX YUPEXKACHHUAX 3aKPhITOrO THIA, a TaKKe
B YUPESIKACHHAX, UCTIOTHAIOIINX HaKa3aHHe B BUIE JUIICHUS CBOOOIBI, a TAKXKE IS
00yJalomuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, OOYYArOIIUXCS —
JICTCH-UHBANINIOB M WHBAIWIOB, OCBAaWUBAIOLIMX 00pa30BaTENbHBIC MPOrPAMMBI
OCHOBHOTO 00mero oopasoBanus. ['BD mpoBoauTcss B LENAX ONpeAeicHUs
COOTBETCTBHS PE3yJIHTATOB OCBOCHUS 00YUAIOIIMMKCS OCHOBHBIX 00pa30BaTENbHBIX
IpOrpaMM OCHOBHOTO O0IIEero oOpa30oBaHMS COOTBETCTBYIOIIMM TpPEOOBaHMSIM
(enepanbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTAaHIAPTA.

I'BD npoBoautcst B cooTBeTcTBUU ¢ DerepalibHbiM 3akoHOM OT 29.12.2012
Ne 273-®@3 «O6 obpazoBanmm B Poccmiickoit ®enepamum» u Ilopsaxom
MPOBENICHHUSI TOCYAapPCTBEHHOW MTOTOBOW aTTECTallMd 110 00pa30BaTEILHBIM
IporpaMMaM OCHOBHOTO 0OwIero oOpa3oBaHMS, YTBEPKAEHHBIM IPHUKA30M
Munnpocgemenus Poccun u Pocoopuanzopa ot 07.11.2018 Ne 189/1513.

DK3aMeHallMOHHbIE MaTepuaibl o MaremaTuke ausi ['BD-9 B nmucbmenHoi
¢dopme paspabarbiBatoTcst il oOydaromuxcsi 6e3 OB3 u pasHbIx kareropuit
obyuatronuxcs ¢ OB3.

1. Dx3amenayuonnvie mamepuansl, cooepycawjue numepy «A» (100-e
Homepa eapuanmog) — Miis yaactHukoB ['BD-9 6e3 OB3 u obyuaromuxcs ¢ OB3
(TyXuX, MO3IHOOTIIOXINNX; CIA0OBHISIIUX; C TSKEIBIMA HAPYUICHHSIMH PEUH;
C HapyWEHUSMH OIOPHO-IBUTATEIBHOTO  ammapaTa; C  pacCTpOHCTBaMH
AyTHCTHYIECKOTO CIEKTPa; HHBIX KaTeropuii yuacTHHKOB 'BO, koTopsIM TpebyeTcs
CO3JTaHHE CTICIHATBHBIX YCIOBUH (C TMabeTOM, OHKOJIOTHEH, aCTMOM U IIp.)).

2. JK3amenauuonnvie mamepuanst, cooepycauwjue aumepy «C» (300-e
HOmepa eapuanmoe) — [N CIENBIX OOYYalOUmMXCs, CIA0OBHIAIINX U
MO3THOOCTEIIIINX oOyJaromuxcs, BIIaICFOIIIIX mpudToM Bpaiist.
DK3aMeHAIMOHHBIE MaTepUallbl AHAJOTHUYHBI MaTepHaniaM C JIUTepod «A», HO
B TEKCTaX 3a/1aHU CBEICHbI K MUHIMYMY BHU3yallbHbIE 00pasbl.

3. Dx3amenauuonnvie mamepuanst, cooepycauwjue aumepy «K» (200-e
Homepa eapuanmog) — 1 ydacTHHUKOB ['BD-9 ¢ 3anmepx kol NCHMXUYECKOTO
pa3BUTHS, 00yUYaIOIUXCS 110 aJaNTHPOBAHHBIM OCHOBHBIM 00111€00pa30BaTenbHbIM
porpaMmam.
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2. JIoKyMeHTbI, onpee/siiolue colepKaHue IK3aMeHALMOHHOI padoThI

ConepxkaHHe OK3aMCHAIIMOHHON pabOTEI  OMpenenseTcss Ha  OCHOBE
(enepaabHOrO rocyIapCTBEHHOIO 00pa3oBaTeNbHOrO CTaHAapTa OCHOBHOTO
obmero oOpaszoBanust (mpukaz MunoOpHayku Poccum ot 17.12.2010 Ne 1897)
¢ yuérom IIpumepHOH OCHOBHOII 00pa30BAaTENBHONH MPOTPAMMBI OCHOBHOTO
obmero  oOpasoBanusi  (omoOpeHa  pemenuem  DenepanbHOro  ydeOHO-
METOJIUYECKOT0 00beIUHEHHUS 110 001eMy oOpa3oBanuto (potokon ot 08.04.2015
Ne 1/15)).

B sk3ameHanmoHHOH paboTe oOecredeHa NMPeeMCTBEHHOCTh IPOBEPSIEMOTO
cogepkaHust ¢ ¢enepanbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOIO —CTaHaapTa
OCHOBHOro 00Iero oOpa3oBanus (mpuka3 MuHoOpazoBanus Poccun ot
05.03.2004 N2 1089 «O6  yrBepxkmeHHH  (emepalbHOTO  KOMIIOHEHTA
TOCYapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIFHOTO OOIIEro, OCHOBHOTO
o0uiero u cpeaHero (MOJIHOTO) 00IIEro 00pa3oBaHUSM).

OnucaHue 3K3aMEeHAIMOHHOI PadoThl, MAPKUPOBAHHOM JIUTEPOIi «A»
(100-¢ HomMepa BapuaHTOB) WU JauTepoii «C» (300-¢ HOMepa BapUAHTOB)

3. CTpykTypa u coaep:KaHue IK3aMeHAIUOHHOH padoThI

Kaxnprii BapwaHT DK3aMEHAIIMOHHOW paboThl coiepkuT 12 3ajmaHui,
u3 KoTophIX 10 3amaHmii ¢ 3aJaHUi C KPaTKUM OTBETOM, B KOTOPBIX HEOOXOIMMO
3amucath OTBET B BHJE LEJOT0 4YHUCHIA, KOHEYHOH JEecATUYHOH Ipodu
WIIN TIOCTIeIOBATENFHOCTH (P, U 2 3a1aHUA C Pa3BEPHYTHIM OTBETOM.

3aganus 1-10 ¢ KpaTKUM OTBETOM IPYIIUPYIOTCA UCXOISI U3 TEMaTUYECKOM
NPUHAICKHOCTH 3aJIaHUH: anredpa, FreOMeTpHs.

3amanuss 11 w 12 ¢ pa3BéPHYTHIM OTBETOM MPOBEPSIIOT OCBOCHHUE
MaTeMaTHKU HA ITOBBIIIEHHOM YPOBHE.

B ok3amenammonHO# pabore I'BD-9  KOHTpOIHMPYIOTCS  BIEMEHTHI
COJIep)KaHMsl U3 CIENYIOINX KYPCOB MaTEMaTHKHU:

1. Mamemamuxa. 5—6 Knaccel;

2. Aneebpa. 7-9 xmaccsr,

3. T'eomempus. 7T-9 xnaccsl,

4. Beposamnocme u cmamucmuka. 7-9 Knaccol.

B Tabmune 1 mpuBeneHO pachpencieHue 3aJaHud 10  OCHOBHBIM
COZIEPXKATEIBHBIM pa3/eiiam.

Tabauya 1. Pacnpedenenue 3a0anuti

110 OCHOBHBLM COOEPACAMENbHBIM Pazdenam (memam) Kypca Mamemamuxu

CO}Iep)KaTe.HI)HBIC OJIOKH 110 TEMaM Kypca KonnuectBo SaI[aHI/Iﬁ
Anrebpa, BEpOSTHOCTh U CTATUCTHKA 8
I'eomerpus
Hroro 12
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B ok3ameHaumoHHOW  paboTe  TpeACTaBICHBI  3aJaHUs  0a30BOTO
Y TOBBILIEHHOT'O ypoBHEH cnoxHocTu. K 3amanusiM 6a30BOro ypoBHsSI OTHOCHTCS
10 3amanuii ¢ KpaTKUM OTBETOM. DTH 3aJaHUS HAIIPABIICHBI HA POBEPKY OCBOCHUS
0a30BBIX yMEHHH M TIPAKTHYECCKUX HABBIKOB TPHUMEHEHHS MaTeMaTHYECKHX
3HAHUWA B TOBCEJHEBHBIX CHUTyanusx. K 3alaHusiM TOBBIINIEHHOTO YpPOBHS
OTHOCUTCA 2 3aJaHusl. OTH 3aJaHHs] HalpaBlIeHbl Ha IPOBEPKY OCBOCHUS
MaTeMaTHK{ Ha TMOBBIIEHHOM YPOBHE CIOXHOCTH. B Tabmuie 2 mpeactaBieHO
pacnpezneneHue 3aJaHui 10 YPOBHIM CJIOKHOCTH.

Tabnuya 2. Pacnpedenenue 3a0anuti no YypOGHAM CLOHCHOCMU

IIporieHT MaKkCcCHMaIbHOTO Oajna
YpoBeHb Komnu- Makcu- por
. | 3a3aJaHus JaHHOTO YPOBHS CIOKHOCTH
CIIOKHOCTH YEeCTBO | MaJILHBIN
o . 0T MaKCHMaJIbHOTO 0OaJuia 3a BCio padory,
3aJaHu 3aJaHuH Gan
paBHoro 14
BazoBsrit 10 10 71
TToBBIIEHHBIH 2 4 29
Hroro 12 14 100
4. Cucrema OlleHHBaHUS BbINOJIHEHHUSA OTAEeJbHBIX 3aaHuii

U IK3aMeHALMOHHOI1 padoThl B 1eJIOM

Kaxnoe u3 3amanuit 1-10 ¢ KpaTKUM OTBETOM CUHUTAETCS BBIIIOJHEHHBIM,
€ClIM 3allMCaHHbI OTBET COBIAJA€T C BEPHBIM OTBeTOM. 3ajzanua 11 u 12
OIICHUBAIOTCA 2 OayiaMu, eciii 00OCHOBAHHO IMOJIy4EH BEPHBIH OTBeT; 1 OaioM,
€CITM BEPHO MOCTPOSHA MaTeMaTHIECKasi MOJIENb M MOJYYeH HEBEPHBIN OTBET U3-32
BBIYHCIIUTEIFHON OMMOKY MM B JOKA3aTEIbCTBE MAaTEMATHUECKOTO YTBEPIKACHHS
coJiep)kaTcs HETOUHOCTH, U 0 6aIoB B APYIUX CIIydasX.

3amanue ¢ pa3BEPHYTHIM OTBETOM OLEHMBAETCA OJKCIEPTOM C Y4YETOM
HPaBUIBHOCTH ¥ MOJHOTH OTBEeTa. MaKCHMalbHEIA TEepPBUYHBIN Oalll 3a 3amaHHe
¢ pa3BEépHYTHIM 0TBeTOM — 2. K 3a1aHUIO0 IPUBOANTCS TOIPOOHAS HHCTPYKIMS JUTS
9KCIEPTOB, B KOTOPOH YKa3blBaeTCs, 3a UYTO BBICTaBISETCS KaxIbplid Oamn —
OT HYJISI IO MAaKCUMAJIBHOTO Oania. B sx3aMeHallMOHHOM BapHUaHTe Hepell KaXIbIM
TUIIOM 33JaHMs TIpe[UlaraeTcss WHCTPYKIHUSA, B KOTOPOH IIPUBEICHBI OOIIHe
TpeOoBaHHA K O(OPMIICHUIO OTBETOB.

MaxkcumalnbHBbI#i 6ait 3a Bcro padoty — 14.

PexomeHmyercs cremyromas IMKana MEepeBoAa CyMMBI NEPBHYHBIX OaIoB
B IITHOAJUTBHYIO CHCTEMY OIICHHBAHHUS.

IIkasa nepecyéra neppHYHOro 0a/1j1a 32 BbINOJIHEHHE
IK3aMeHANIMOHHON PadoThl B 0TMETKY N0 NATHOAIBLHON MIKaIe

OtmeTKa

. «2» «3» «4» «5»
10 IATHOAIIILHON IITKaJe

OO6muii Oasr 0-3 4-6 7-9 10-14
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5. [Ipoao/KMTEIBLHOCTD IK3aMEHAIIMOHHOH padoThI
Ha  BbImomHeHWe  3K3aMEHAIIMOHHOW  paboThl MO  MareMaTHKe
npenocrasisiercs 3 yaca 55 MuHyT (235 MUHYT).

6. lonojHUTe/IbHBbIC MATEPUAJILI M 000PY10BAHUE

IIpu mnposenennn ['BD-9 B mnucbMeHHOW (opMe MO MareMaTHKe
HCTIONB3YIOTCS: THHEHKa, He COIepIKallas ClipaBOYHON HH(OPMALIUH; CIIPABOYHbIE
MaTepHaibl, COJACp)Kallie  OCHOBHBIE  (OPMYJNBl  Kypca  MaTeMaTHKH
00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs.

Ilepeuens cpencTB OOyueHHS M BOCHHTAHHUS, HCIOIB30BAaHHE KOTOPBIX
paspeleHo npu nposeneHun I'BO-9, yreepikaaercs npukazoM MUHIPOCBELEHUS
Poccun u PocobpHanzopa.

7. A3MeHeHusi B 3K3aMeHAIMOHHBIX MaTepuajax 2021 roaa mo cpaBHEHHIO
¢ 2020 roxom

W3MeHeHus: B CTPYKTYpe M COJIEPKaHHHM SK3aMEHAIMOHHBIX MaTepHalioB
OTCYTCTBYIOT.

B Ilpunoxxenun npusenéH 0000IMEHHBIN MIaH SK3aMEHAIL[MOHHOM paboThI.
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Lpunooicenue YMeTh: pemarb NpakTHYeCKHe 3anaud, TpeOyrommue| 8 7 b 1

O0001EéHHBIN MJIaH BAPHAHTA IK3aMEeHAIMOHHBIX MaTepUAaJIOB CHCTEMATHHYECKOTO 1epedopa BapHaHTOB; CPaBHUBATH

I'BD-9 2021 roga no MATEMATHKE " IWAHCHl  HACTYIUICHWS  CHyHalHbIX cofémmn,
¢ MapKHPOBKO¥i jutepoii «A» (100-e nomepa eapuanmos) OLCHHMBATE ~ BEPOATHOCTH  CITyHaMHOTO — COOBITHI,
wn «C» (300-¢ Homepa eapuanmos) COINOCTABIISITh M HCCICIOBATh MOJICIH peaabHOU

Yposuu croorcnocmu 3adanus: 5 — 6azoebiii (npumephblii yposens GbINOTHEHUSA — CHTYalHCH € HCIOIR30BAHACM arlrapata BepOATHOCTH

60-90%); I1 — nosviwennviii (20—-60%). 1 CTATHCTHKH

YMeTh BBITIONHATH MPEOOpa30BaHUs aNreOpanvdeckux

B = < 1 2,3, | 3,7 I 2

= = = = E BBIPXEHHH; PellaTh ypaBHEHNs, HEPABEHCTBA M HMX 4,5,
o § % é % § \§ 5 11 |cucTeMBl; CTPOMTH M YHTaTh TIPadUKH (byHIiHI/H/I; 6
E OCHOBHBIE NPOBEPsEMbIE TPEOOBAHU Solggl 5 |=8 CTpOHTDH " nccaenosars TpocTentme
= K MaTeMaTH9eCKOif TOATOTOBKE g 8 § & 5 % E MaTEMaTHIECKNE MOACIH
o =8| 38 = S 2 VYMeTh: NpOBOAUTH JOKa3aTeIbHBIE pacCyxieHus | 7,9 7 II 2
Z g % Q 2 5 |p |TPM  peUICHMM  3a7ad, OLEHWBATH  JIOTHYECKYIO

b % % z 2 | g E MPaBUILHOCTh paccyxieHul, pacno3HaBath
= = > § A OmMOOYHBIE 3aKITIOUEHHS
Bcero 3amannii — 12; 13 HUX IO THITY 3aJaHUM: C 3aIUCHIO KpaTKoro oreera — 10;
‘YMeTh BBITIONHATH BBIYUCIICHHUS U TIPE0Opa30BaHuUs 1 1 1 C Pa3BEPHYTHIM OTBETOM — 2;

YMeTp pemate ypaBHEHHs, HEpPaBEHCTBA U HX 10 YPOBHIO cioxHoctu: b —10; IT - 2.
CHCTEMBI MakcumManbsHbIH 6amt — 14.

Oo0r1iee BpeMsI BBIIOIHEHUS PaObOTHI — 235 MHHYT.

YMeTh BBIIONHATH MPeoOpa3oBaHUS anTreOpandecKux
BBIpa)KEHUH

YMeTh CTPOHUTH M YUTATh TPadUKH QYHKIUI 5 4 b 1

VYmMerb peuiatb ypaBHCHHsA, HCPAaBCHCTBA HU HUX
CUCTEMBI

YMeTb BBINONHATH JEHCTBHA € IEOMETpUYECKUMH| 7 5 b 1
¢durypamu, KOOpJHHATAMH W BEKTOPaMHU

VYMeTh BBINONHATH JEUCTBUSI C TEOMETPUYECKUMH| 7 5 b 1
(urypamu, KOOpANHATAMH U BEKTOpaMH

YMeTh NpOBOAUTH AOKA3aTeIbHbIE PACCYKAEHUS MpH| 7 7 b 1
pelieHnn 3ajad, OLIEHUBATh JIOTUYECKYIO
MIPaBHIBHOCTD paccyXIeHUH, pacno3HaBaTh
OIIMOOYHEIE 3aKITIOUCHUS

YMeTh: pelaTh HECIOXKHbIE TPaKTHUeCcKue pacuéTHole| 1,3 7 b 1
3a7a4u; pelaTh 3aJaydl, CBSI3aHHBIE C OTHOLICHHEM,
MIPOIOPLUOHAILHOCTBIO BEJIMYMH, Ipo0osMHy,
MIPOLIEHTAMH; I10Jb30BAaThCSI OLEHKOH U IPUKUAKOI
IpU  IPAaKTUYECKUX pacyérax; MHTEPIPETHPOBAThH
pe3ynbTaThl PEIIeHUs 3a1ad ¢ y4ETOM OrpaHHYCHHI],
CBSI3aHHBIX c peanbHBIMU CBOWCTBaMU
paccmaTrpuBaeMbIX 00BEKTOB
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Onucanue IK3aMeHANMOHHOMH padoThI,
MapKUpoBaHHOIi JuTepoii «K» (200-e nomepa eapuanmoe)

3. CTpyKTypa M coep:kaHue IK3aMeHAIMOHHOM padoThl

Kaxnplii  BapuaHT  SK3aMEHAIMOHHOW  PabOThl,  MapKUPOBAHHBIH
mutepoit «K», comepkut 10 3agaHnii ¢ KpaTKMM OTBETOM, B KOTOPBIX HEOOXOIMMO
3amMcath OTBET B BHJE I[EJIOT0 YWCIA, KOHEYHOW MECATHYHON IpoOH wWin
TIOCIIEIOBATENEHOCTH LU MP.

3amaHus TPYNNUPYIOTCS MCXOAS M3 TEMAaTHYECKOW MNPHHAIEKHOCTH
3a7aHuil: anredpa, reoMeTpHsI.

B ok3amenammonHO# pabore I'BD-9  KOHTpOIHMPYIOTCS  BIEMEHTHI
COJIep)KaHMsl U3 CIENYIOINX KYPCOB MaTEMaTHKHU:

1. Mamemamuxa. 5—6 Knaccel;

2. Anzebpa. 7-9 xmaccsr;

3. l'eomempus. 7-9 Kiaccwl;

4. BeposimHocms u cmamucmuxa. 7-9 xKinaccel.

B Tabmune 3 mpuBeneHO pachpeneiieHHe 3aJaHud 10 OCHOBHBIM
COJIepXKaTENbHBIM Pa3/ieiaM.

Tabnuya 3. Pacnpedenenue 3a0anuii
110 OCHOBHBIM COOEPHCAMENbHBIM PA30eiam (memam) Kypca MamemamuKu

CoaeprkarenbHble OJIOKH TI0 TeMaM Kypca KonuuectBo 3ananmii
AunreOpa, BEpOSTHOCTb Y CTATUCTHKA 7
T'eomerpus

Utoro 10

B »K3aMeHAIMOHHO!N paboTe MpEeACTaBICHBI 3aIaHHs 0a30BOTO yPOBHS
CIIOXKHOCTH. DTH 3a/IaHMs HAIIPABJICHBI HAa IPOBEPKY OCBOCHHMS 0A30BBIX YMEHHH
Y NPaKTHYECKUX HABBIKOB MPUMEHEHHUS] MATEMaTHYECKHX 3HAHUH B IOBCEIHEBHBIX
CHTYaIHsAX.

4. Cucrema OlleHHBaHUSI BbINOJHEHHUS OTAEeJbHBIX 3aaHuii
M JK3aMeHAIMOHHOii padoThI B 1[€JIOM

Kaxnoe u3 3amanmit 1-10 ¢ KpaTKMM OTBETOM CUUTAETCS BBIIIOJHCHHBIM,
€CJIM 3aIMCAaHHBIIl OTBET COBNAJAET C BEPHBIM OTBETOM.

MaxkcumManbHbIi 6amt 3a Bcro padorty — 10.

PexomeHmyeTcs clienyiomas mKana IepeBoa CyMMBI IIEPBUYHBIX OallToB
B IIITHOAJUIBHYIO CHCTEMY OLICHHBAHUSL.
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HIkana nepecyéTa nepBUYHOro 0a171a 32 BHINOJIHEHHE
JK3aMEeHALIMOHHOIl paGoThl B 0TMETKY 10 NATHOAIbHOI IIKaIe

OTMeTKa

. «2» «3» «4» «5»
10 IIATHOAIILHON IITKaJIe

OOmmii 6amt 0-2 3-5 6-8 9-10

5. IIpoa0JIZKUTEILHOCTh IK3AMEeHALMOHHOI padoThl
Ha  BemonHeHme — SK3aMEHAMOHHOW  pabOTBI 1O  MaTeMaTHKe
npenocrasisiercs 3 yaca 55 MUHYT (235 MUHYT).

6. lonoJHMTe/IbHBbIE MATEPUAJIBI M 000PY10BaAHUE

Ilpn mnposemenmn ['BD-9 B mmceMeHHOW QopMe 1O MaTeMaTHKe
UCIIOJNIb3YIOTCS: JINHEHKa, He COeprKallas ClipaBouHON MH(OpMaLny; CIIPaBOYHbIE
MaTepuanbl, COACp)KAIlMe  OCHOBHbIE  (OPMYJNBI  Kypca  MaTeMaTHKH
00pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHMsI.

Ilepeuenb cpenctB 0OydeHUs M BOCHMTaHMS, HCIOJB30BAHUE KOTOPBIX
paspeieHo npu npoeeaeHun ['BD-9, yrBepknaercs nprukazoM MHHIPOCBEIICHUS
Poccuu u PocobpHanzopa.

7. U3MeHeHus1 B JK3aMEHAUMOHHBIX Marepuajax 2021 roga mo
cpaBHeHHIO ¢ 2020 roxom

W3MeHeHUsT B CTPYKType U COIEPXKKAHUM SK3aMEHALUOHHBIX MaTepuaax
OTCYTCTBYIOT.

B Ilpunoxxennu nmpuBeaéH 0000IEHHBIN IIaH BapHaHTa SK3aMEHAITMOHHBIX
MaTepHaoB.
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Ipunooicenue

O0001EHHBII IVIAH BAPDHAHTA IK3aMEHALMOHHBIX MaTepHaJIOB
I'B3-9 2021 rona no MATEMATHKE
¢ MapKHpOBKoi JuTepoii «K» — (200-e nomepa eapuanmog)
Yposenw croxcnocmu 3a0anua: b — 6a306biil (npumepHblll yPOGeHb BbINOIHEHUS —
60-90%)

Maremaruka. 9 kiacc

I'BD (nuceMenHas popma)

YMeTh pemath HECIOKHBIE MPAKTUYECKUe
pacuéTHBle  3amayd; pemaTh  3aJaud,
CBSI3aHHBIC c OTHOILICHUEM,
HPONOPLHOHATILHOCTHIO BEJIMYMH,
IpoOsSMH,  TPOLEHTaMH;  IOJIb30BATHCA
OLICHKOM M TMPHUKHUAKON MPU MPAKTUYECKUX
pacuérax; MHTEPIPETHPOBATH PE3YJbTATHI
peuieHust 3agad Cc y4€TOM OrpaHUYEHUH,
CBSI3aHHBIX C pPEaAIbHBIMH  CBOMCTBAMH
paccMaTpuBaeMbIX 00BEKTOB

1,3

7

b

1

10

YMeTh pemarth TpakTHYECKHE —3aaavd,
TpeOylolmue cucTeMaTHnieckoro mnepedopa
BapHaHTOB; CpaBHUBATH [IaHCHI
HACTYIUICHUS CITy4aitHbIX COOBITHIA,
OLICHUBATh  BEPOATHOCTH  CIIy4aifHOTO
COOBITHSI, COIOCTABISATH M HCCICIOBATh
MOJIENN pearbHBIX CUTyarui
C UCIIOJIb30BAHUEM aIlapaTra BEpPOSTHOCTH
U CTATHCTHKH

Bcero 3ananwmii — 10; u3 HUX 10 TUILY 3aJJaHUMN: C 3aIMCHIO KpaTKoro oTeeTa — 10;
10 YpOBHIO cioxHocTu: b — 10.

MaxkcumanbHbIi 0amt — 10.

OO611ee BpeMs BBITOJIHEHUS paObOThl — 235 MUHYT.

E >§ 5] =]
& z 5| =
= g% | &8 S |w© g
= = oa, = 9 T | B
el U O o \© % 70 =
= SO~ = Q ) I s
= 0 6 Q9 QE = |3 B X
= CHOBHBIE IPOBEPsieMbIC TPEOOBaHUS g5 g & S|E28
<] o —~ a - 2 =
o K MaTeMaTUYEeCKOM MOATOTOBKE E g Z 2 % 28
Z, Cl B g 5=
N4 E N4 E g 2 o
= = > | =
(o} [}
1 DAY G S BBIITOJIHSTE BBIYMCIIEHHS 1 1 5 1
U ipeoOpa3oBaHus
5 VYMers pemiath ypaBHEHHS, HEPaBEHCTBA 3 3 E 1
M UX CUCTEMBI
3 VYmMerb BBITNIOJIHATH peoOpa3oBaHUs 2 2 B 1
anreOpanyuecKuX BBIPAKCHHIMA
YMerp CTpOMTP W 4YHTAaTh TpapuKH
4 . 5 4 b 1
hyHKIMi
5 VYMeTh pemiath ypaBHEHHS, HEPaBEHCTBA 36 3 B 1
M UX CUCTEMEI ’
Vmerb BBINIOJIHATD JIeUCTBUS 7 5 b 1
6 |c TEOMETPUYCCKUMH ¢burypamu,
KOOpJMHATAaMH U BEKTOpaMU
YMmetrs BBINOJIHATH JIEHCTBUS 7 5 b 1
7 c FeOMETPUUECKUMU ¢durypamu,
KOOpJMHATAaMHU U BEKTOpaMU
Ywmern MPOBOJHTH JlOKa3aTenpHble| 7 7 b 1
paccykIeHus TpH  pelleHuH  3ajad,
8 OIICHUBATh  JIOTUYECKYIO  IPABHIBHOCTH
paccyXIeHU#, pacro3HaBaTh OIMUOOYHBIE
3aKITFOUCHUS
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Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

O0pa3zen 5K3aMeHALMOHHOI'0 MaTepuasa
I'B3-9 (mucsmennast popma) 2021 rona no MATEMATHUKE (MapkupoBka
Jntepoii «A» — 100-e nomepa eapuanmos)

HNHCTPYKIUS M0 BHIMOJHEHHIO Pad0ThI

DKk3aMeHalnoHHas paboTa cocTouT U3 12 3amanmii, n3 KOoTopbix 10 3amaHmii
6a30BOTO YpPOBHS CIIOXKHOCTH C KPAaTKUM OTBETOM M 2 3aJaHHs IOBBIIICHHOTO
YPOBHS CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BrpimonHeHne 5Kk3aMeHalMOHHONW pabOThl MO MaTeMaTHKE OTBOAUTCS
3 gaca 55 muHyT (235 MUHYT).

OtBethl Kk 3amanusM 1—10 3amummuTe B TOJsI OTBETOB B paboTe, a 3aTeM
nepeHecute B OnaHK OoTBETOB. [ 3TOro B OJlaHKE OTBETOB 3alHUIIUTE HOMEpa
BCEX 3aJIaHUI B CTOJIOEI] CIICIYIONUM 00pa3oMm:

)

2)

3)

9)

10)

OtBethl K 3amanusaM 1-10 3anummure B OJIaHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOIUX 3aJaHuil. B ciyyae 3amucu HEBEpHOIO OTBETa 3aUEPKHUTE €ro
Y 3aMUIINTE PSIIOM HOBBIH.

Ipn BemonHeHun 3amanuii 11 u 12 Tpebyercs 3ammcaTh IOJHOE pelIeHHe
U OTBET B OJIaHKE OTBETOB.

bnank oTBeTOB 3amojHsAETCS SPKUMHU YEPHBIMU uyepHHIaMHU. JlomyckaeTcs
UCIIOJIb30BAHUE IeJIEBOU MM KaIWUIIPHON PyUKH.

Ilpy BBIMONHEHWH 3aJaHU MOXXHO IIOJIB30BAaTHCS YEPHOBUKOM. 3aIlliCH
B YCPHOBHKE HE YUUTHIBAIOTCS IIPH OLICHUBAHUU PabOTHI.

Bannel, momydeHHsle Bamu 3a BBIIOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
INocTapaiiTech BEITOTHUTH KaKk MOXKHO OOJIBING 3aJaHUH M HaOpaTh HanOoIbIIee
KOJIMYECTBO OAJIIOB.

Kesaem ycnexa!
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

Yacrs 1

Omeemamu K 3a0anuam 1-10 aenaromcea uenoe wucno, KOHeuHas decaAMuUUHAa
0podb unu nocinedosamenvHocms yugp. Omeem 3anuuiume 6 nojie omeema
¢ mexcme padomwl, 3amem nepenecume ¢ BJIAHK OTBETOB cnpasa om
Homepa coomeemcmeywuiezo 3aoanuna. Eounuyvt usmepenuii  nucamp
He HYXHCHO.

Haiinure 3naueHue BoIpaKeHUs

W |
oo

OTBeT:

Pemure ypaBHeHue 5x7—9x+4=0.

Ecin ypaBHeHHe mMmeeT Oonee OJHOTO KOPHSA, B OTBET 3aIUIINTE OONBIIHH
U3 KOPHEHN.

Ortser:

Haiinure 3HaueHnE BBIpAKEHUS 1 _3x+5y npu x=+45, y= l
3x  15xy 2

Ortser:

YcTaHOBHTE COOTBETCTBHE MeXAy rpadukaMu GpyHKINHA 1 HopMyIaMu, KOTOPEIE
UX 33/1a10T.

I'PAOUKHU
A) R B) B)
1
0
0] 1 [x . 1 X
0] 1
DOPMYVJIbI
1) y=%x+3 2) y=—%x+3 3) y=%x—3

B tabuuue nox kaxxaoi OyKBO# yKaXUTe COOTBETCTBYIOIIMNA HOMEP.

A|b|B

OrtBer:
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Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

Vkaxure PEHICHUEC CUCTCMbI HCPABCHCTB

{x+3,4$0,

x+521.

1) (—o0;—4] 3) [-4;-3,4]

2) [-3,4;+) 4) (—o0;—4]U[-3,4;+ )

Haiinure mutomans pom0a, ecim ero quaroHaiu paBHHL 4 1 6.

OrtBerT:

ITnomane kpyra paBHa 69. Haiimure miomangs ceKkTopa STOTO
Kpyra, IIEHTPaIbHBIA yroj KOToporo paseH 120°.

OTBeT:

Kakue u3 cneayromux yTBepxKIeHUN BEPHBI?

1) Ecan nBe CTOpOHBI OXHOrO TPEYroIbHHKA COOTBETCTBEHHO PABHBI JBYM
CTOPOHAM JIPYTOTO TPEYTONbHUKA, TO TAKHE TPEYTOJLHUKH PABHBI.

2) CyMMa OCTpBIX YTJIOB IIPSIMOYTOJIBHOTO TPEYyToIbHIKa paBHA 90 rpamycam.

3) JIro0ble aBa paBHOCTOPOHHUX TPEYTONbHUKA OJOOHBI.

B otBer 3anumurte HOMEpa BI)I6paHHI>IX yTBep)KZ[eHPIfI 0e3 HpO6CJ’IOB, 3allaThIX
U ApYyIruX AOMOJHUTEIIbHBIX CUMBOJIOB.

OrtBerT:

CHopTUBHBIM Mara3uH MPOBOJAUT akuuio: Jitobas ¢yrdonka croutr 200 pyOnei,
IpHU MOKYyTIKe IBYX (hyTOOJIOK — CKHAKa Ha BTOpyro ¢yroonky 80%. Ckombko
pyOieii mpuIETcs 3amIaTHTH 3a MOKYNKY ABYX (yTOOJOK B IEPHOA JACHCTBHSA
aKuu?

OTBeT:
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

Poautenbckuii koMHUTET 3aKynuia 25 mMa3loB JUis TOJApKOB JIETSIM B CBS3U
C OKOHYaHHEM y4eOHOTO0 roja, U3 HuX 18 — ¢ MamuHaMu ¥ 7 — ¢ BUAaMH TOPOAOB.
IMogapku pacnpenensioTes CiydaiiHbIM 00pa3oM Mexay 25 JeTbMH, cpenu
KOTOpBIX ecTh Bomons. Haitnure BepostHOCTH TOro, uto Bosnoe nocranercs masi
C MalIWHOM.

OTBeT:

He 3a0yobme nepenecmu ece omeemot 6 bB/IAHK OTBETOB ¢ coomeemcmeuu
C UHCIPYKYUE RO 8bINOJIHEHUIO PAGOmbL.

Yacrtp 2

na 3anucu pewenuit u omeemos na 3adanua 11 u 12 ucnonwvsyiume b/JIAHK
OTBETOB. 3anuwume cuauana Homep evinonaemozo 3adanua (11 nam 12),
a 3amem noamnoe obocnoeannoe peuwienue u omeem. Omeemol 3anucvléaiime
uémko u pazéopuueo.

Tenoxox MpOXOIUT MO TEUEHHUIO PEKU 10 MyHKTa Ha3HaueHUs 280 kM u mocie
CTOSIHKM BO3BpallaeTcss B IMyHKT oTmpasieHus. Hailoure ckopocTh Temuoxona
B HEMOJIBIDKHON BOJIE, €CIIM CKOPOCTh TEUCHHs paBHA 4 KM/d, CTOSHKA JUTHTCS
15 yacoB, a B IyHKT OTIpaBJICHUs TEIUIOXO/ BO3Bpalaercs yepe3 39 4acor mocie
OTIUIBITHS U3 HETO.

buccektpucel yriioB 4 u B tpanenun ABCD nepecekaiorcss B Touke K,
nexamieid Ha OoxoBod cropoHe CD. Jlokaxwurte, uto Touka K paBHOyIaieHa
ornpsmeix AB, BC u AD.
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Maremaruka. 9 kinacc I'BD (nucemenHas popma)

CucTeMa oLleHHBAaHUS YK3aMeHAIIHOHHOI PadoThI 10 MaTeMaTHKe
(MapkHpoOBKa JuTepoil «A» — 100-e nomepa eapuanmos)

Kaxnoe wu3 3amanuit 1-10 cunTaercs BBINOJHEHHBIM BEPHO, €CIH
9K3aMEHYEeMBbIi JTaJl BEPHBIA OTBET B BUJE IEJIOTO YHCIIa, KOHEYHOW MECITUIHON
Ipobu win mocienoBarenbHOCTH HMQp. Kakaoe BepHO BBHINMONHEHHOE 3a/aHUE
ouenuBaercs 1 Gamiom.

OTtBeTHI K 3aganuam 1-10

Ne 3amanus OTtBeT
1 7,5
2 1
3 -0,4
4 132
5 3
6 12
7 23
8 23
9 240

10 0,72

Pemenusi u kKpuTepun oneHnBaHus 3aaanuii 11 u 12

KonnuecTBo 06amioB, BHICTABISEMBIX 3a BBINOJHEHHE 3amanuii 11 m 12,
3aBHCHUT OT TIOJIHOTHI PELICHUS U MPaBUIBHOCTH OTBETA.

OO6mme TpeOOBaHHS K BBITIONHEHHIO 3aJlaHUH C Pa3BEPHYTHIM OTBETOM:
peleHre JNOKHO OBITh MaTeMaTU4eCKH I'PaMOTHBIM, IOJHBIM, B YaCTHOCTU BCE
BO3MOXKHBIE CIIy4au JOJDKHBI OBITH pacCMOTpEHBI. MeToAbl perieHust, OpMbI ero
3anmucy U (OPMBI 3aIUCH OTBETAa MOTYT OBITh Pa3sHBIMH. 3a pelleHHe, B KOTOPOM
000OCHOBaHHO TMOJyYCH TIPAaBHJIBHBI OTBET, BBICTABIACTCS MAaKCHMAIbHOE
KonuuecTBO OansioB. IIpaBUibHBIA OTBET MHpPU OTCYTCTBUM TEKCTa PELICHUS
oneHuBaetcs B 0 0amos.

DKkcnepThl MIPOBEPSIOT TOJIBKO MaTeMaTHYeCKOe coJiepKaHue
MIPEACTaBICHHOTO PENICHUs, 8 OCOOCHHOCTH 3aIMCH HE YIUTHIBAIOT.

B kpuTepusx OIEHUBAHUS KOHKPETHBIX 3aJaHUN coJepykaTcs oOIue
TpeOOBaHMS K BBICTABICHUIO OAJJIOB.

IIpr BBINIONHEHWW 3aJlaHUsS MOXKHO HCIIONB30BAaTh 0€3 J0Ka3aTelbCTBa
M CCBUIOK JIIOObIe MareMmaTHdeckue (akThl, comepxkamuecs B ydeOHHKaX
U y4eOHBIX TOCOOUAX, BXOASAIIUX B (QemepanabHbIi MEpeYeHb Y4EOHUKOB,
PEKOMEHIyEeMBIX K UCIIOJIF30BAHUIO MPH PEaTU3aIlii UMEIOLIHX TOCYJapCTBEHHYIO
AKKpEIUTAIUIO 00pa30BaTEIbHBIX MPOrPaMM OCHOBHOT'O O0IIEro 00pa3oBaHusl.
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Maremaruxa. 9 kinacc I'BD (nuceMenHas popma)

Teroxox MPOXOANUT IO TEYCHHUIO PEKH 10 ITyHKTa HasHadeHws 280 KM | 1mocie
CTOSIHKM BO3BpalllaeTcs B IyHKT OTmpasieHusa. Haiimure ckopocTs Temmoxoza
B HETIOJBIDKHOW BOJIE, €CIIH CKOPOCTh TCUCHHS paBHA 4 KM/, CTOSHKA JUINTCS
15 gacoB, a B IIyHKT OTHpaBJICHHUS TEIUIOXO] BO3BpaImaeTcs dyepe3 39 gacos mocie
OTILIBITUS U3 HETO.

Pemenue.
ITycth coOCTBEHHAsI CKOPOCTh TEIUIOXO/1a paBHa v KM/4. Iloirydaem ypaBHEHUE:
280 . 280
v—4 * v+d 24
280v+1120+280v—1120= 24v2—384;
3v2—70v-48=0,
oTKyna v=24.

OrtBeT: 24 kM/4.

Bans ConepxaHue KpuTepus

2 |Xog peleHus 3a1a4d BEPHbII, IOIy4€H BEPHBIA OTBET

XoJI pelleHUs BEpHBbIM, BCE €ro Mard IPUCYTCTBYIOT, HO [JOIYLIEHA
olKOKa BEIYUCIUTEIBHOTO XapaKkTepa

Pemenue He COOTBETCTBYCT HU OJAHOMY U3 KPHUTCPUCB, NCPCUUCICHHBIX
BBIIIC

2 (Maxcumanvuwiii 6ann

Buccextpucel yrmoB A u B Tpanenuu ABCD mnepecekarorcss B Touke K,
nexarieid Ha OokoBod cropoHe CD. Jlokaxwurte, uTo Touka K paBHOyIalcHa
ot mpsameix AB, BC u AD.

JlokazarenbCTBo.

Touka K nexur Ha Ouccekrpuce yria ABC, B C
MO3TOMY 3Ta TOYKa PaBHOYAAJICHA OT HPSAMBIX AB

u BC. Awnanornuno Touka K  paBHOyJalieHa

ot psaMeIXx AB u AD . K
3Haunt, Touka K paBHOyJaleHa OT NPSMBIX AB,
BC u AD.

A D
bamet CopnepxaHue KpUTepus

2 HOKa?;aTeJ'IBCTBO BEPHOC, BCC IIaru 000CHOBAaHEBI

—_—

HOKaBaTeJ'ILCTBO B IICJIOM BEPHOC, HO COACPIKUT HETOYHOCTHU

Jloka3aTenbCTBO HE COOTBETCTBYET HHU OJHOMY M3 KpPUTEPHUEB,
MePEYNCIEHHBIX BbIIIE

N O

Maxcumanvuwiit 6ann
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Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

Oo0pa3en 3K3aMEeHAMOHHOT0 BAPUAHTA
I'B2-9 (mucpmennas ¢popma) 2021 rona no MATEMATHUKE
(c mapkupoBkoii Jutepoii «K» — 200-e nomepa sapuanmog)

HNHCeTpyKus M0 BHINOJTHEHHIO PadoThI

Ok3ameHannoHHass pabora cocronT u3 10 3amaHmit 6a30BOTO ypOBHS
CJIOKHOCTH C KPATKHM OTBETOM.

Ha BroimonHeHne 5Kk3aMeHaLMOHHOW pabOThI MO MAaTeMaTHKE OTBOAUTCS
3 gaca 55 muHyT (235 MUHYT).

OtBethl Kk 3amanusM 1—10 3amummuTe B TOJsI OTBETOB B paboTe, a 3aTeM
nepeHecuTe B O1aHK OTBETOB. [ 3TOro B OJlaHKE OTBETOB 3alHIIUTE HOMEpa
BCEX 3aJIaHUI B CTOJIOEI] CIICIYIONUM 00pa3oMm:

1

2)

3)

9)

10)

OtBethl K 3amanusaM 1-10 3anummure B OJIaHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOIMUX 3aJaHuil. B ciyyae 3amucu HEBEpHOTO OTBETA 3aUEPKHUTE €ro
Y 3aMUIINTE PSIIOM HOBBIH.

bnank 0oTBETOB 3amOJHAETCS SPKUMU YEPHBIMU uepHUIAMHU. JlomyckaeTcs
HCIOJIb30BAHUE TEIEBON, MM KaWJUISIPHOW, WIIN TIEPEBOU PYUKH.

IIpy BbINONHEHMH 3aJaHUHA MOMKHO II0JIB30BATHCSI YEPHOBHKOM. 3aIlUCH
B UCPHOBHKE HE YUUTHIBAIOTCSA IIPH OIICHUBAHUU PaOOTHI.

bannsl, nomydyeHHsle Bamu 3a BBINOMHEHHBIE 3aJaHUS, CYMMHPYIOTCS.
ITocTapaiiTech BBIIONHUTH KaK MOXHO OoJibllle 3afaHuil 1 HaOpaTh HauOoOJIbILIEE
KOJIMYECTBO OaJLIOB.

Keaaem ycnexa!
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

Omeemamu K 3a0anuam 1-10 aenaromcea uenoe wucno, KOHeuHas decaAMuUUHAa
0podb unu nocinedosamenvHocms yugp. Omeem 3anuuiume 6 nojie omeema
¢ mexcme padomwl, 3amem nepenecume ¢ BJIAHK OTBETOB cnpasa om
Homepa coomeemcmeywuiezo 3adanun. Eounuuvt uzmepenuit nucamv ne
HYMHCHO.

Haiinure 3nauenue Beipaxenus 3-1,9+0,3.

OTBeT:

Haiinure xopeHb ypaBHEeHUs X +7 =—X.

OrtBerT:

Haiiaure suauenue Bopakenns (2+c¢)’—c(c—4) npu c=— é .

OrtBer:

YcTaHOBHTE COOTBETCTBHE MEXTY (QYHKIUSAMHU U UX rpadukamu.
OYHKIMHN

A) yz—xz—x+5 B) y=x+1 B) y=%
I'PAOUKN
1) Al 2) Y 3) 4
\
1 M 1 / 1 \\
0 x 0 X 0 X
- [ \
[ \
[ \
\ |
) Ll

B tabnuue nox kaxxaon OyKBO# yKaXUTe COOTBETCTBYIOIIMIA HOMEP.

A|b|B

OrtBer:

© 2021 DenepanpHas cityx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKU 18




Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

2
VxaxwuTe pemenne HepaBeHcTBa X —81>0.

1) (—o0;+o0)
2) (—;=9)U(9;+ )

OTBeT: D

BeicoTa paBHOOEIPEHHOM TpameuuM, IPOBEAEHHAS B C
u3 BepmmHEl C, IeIUT OCHOBaHHE AD Ha OTpe3KH
qumHo# 14 u 11. Halinure nivny ocHoBanust BC .

3) (-9;9)
4) (=9;+e0)

A D
Ortser:
YerbipéxyronbHuk ABCD BoucaH B OKPYXHOCTb. B
Yron ABC pasen 92°, yron CAD pasen 60°. ¢
Haiigure yron ABD . OtBet naiite B rpagycax.
A
D

OrtBerT:

Kaxue u3 cnenyromux yTBepxaeHuil BepHbl?

1) Kaknas u3 OuccekTprc paBHOOEIPEHHOTO TPEYTONBHHUKA SBJIETCS €I0 BHICOTOIL.

2) Ecnmu B mapanienorpaMMe JBE COCENHME CTOPOHBI PaBHBL, TO TaKOH
napasiesorpaMM SBIsIETCS POMOOM.

3) Bce auamerpsl 0/1HOM 1 TOH e OKPY’KHOCTH PaBHBI MEXKIY COOOI.

B otBer 3ammmmre HOMepa BBIOPAHHBIX YTBEPXKICHUH Oe3 mpoOesoB, 3amsaThIX
U IPYTHUX JOTIOIHATEIEHBIX CHMBOJIOB.

OrtBerT:
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

Bank Hauucnser Ha cuér 15% romoBeix. Brinamuuk nonoxun Ha cuér 700 pyOiei.
Ckomnbko py0Oieit Oyaer Ha 3TOM cuére uepes rojl, eCII HUKaKUX OIepalnii, Kpome
HaYHCIICHHS NTPOIIEHTOB, CO CIETOM IPOBOANTHCS HE OyneT?

OrTBeT:

Ha Tapenke nexaT OJUHAaKOBBIE Ha BUJ HUPOXKKH: 1 ¢ MscoM, 8 ¢ KamycTod
u 3 ¢ BumHed. Mnes Hayrany Oepér oqwH nuposkok. Haifmure BeposTHOCTEH TOTO,
YTO MUPOKOK OKAKETCS C BUIIHEH.

OTBeT:

He 3a6yobvme nepenecmu ece omeemut 6 bB/IAHK OTBETOB ¢ coomeemcmeuu
C UHCMPYKYueil no GbINOAHEHUIO padonbl.
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Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

Cucrema olleHHBAHUSI IK3aMEHALUOHHOI padoThl 10 MaTeMaTHKe
(MmapkupoBka gutepoii «K» — 200-e nomepa sapuanmog)

Kaxxnoe wu3 3amanuit 1-10 cuuTaercs BBINOJHEHHBIM BEPHO, €CITH
9K3aMEHYEMbIi JJaJl BEpHBI OTBET B BHJE IIEJIOT0 YMCIIA, KOHEUHOH JEeCATUYHOU
IpoOK WK ToclenoBaTenbHOCTH U(p. Kaxkmoe BepHO BBINMONHEHHOE 33/IaHHE
orieHuBaercs 1 d6ammom.

OTtBeTHI K 3aganuam 1-10

Ne 3amanust OtBer
1 6
2 -3,5
3 3
4 321
5 2
6 3
7 32
8 23
9 805
10 0,25
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

O0pa3zen 5K3aMeHALMOHHOI'0 MaTepuasa
I'B3-9 (mucbmennast popma) 2021 rona no MATEMATUKE (MapkupoBka
autepoii «C» — 300-e nomepa eapuanmos)

HNHCTPYKIUS M0 BHIMOJHEHHIO PadoThI

Dk3aMeHalnoHHas paboTa cocTouT U3 12 3amanmii, n3 KOTopbix 10 3amaHmii
0a30BOr0 YpOBHS CIIOXHOCTH C KPaTKHM OTBETOM M 2 3aJlaHHs TTOBBIIICHHOTO
YPOBHS CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BrpimonHeHne 5Kk3aMeHaMOHHOW pabOThl MO MAaTeMaTHKE OTBOAUTCS
3 gaca 55 muHyT (235 MUHYT).

OtBeThl K 3aganusM 1-10 3anumiute B 61aHke 0TBETOB. J[j1st 3T0T0 B OIaHKE
OTBETOB 3aMMLINTE HOMEPA BCEX 3alaHui B cTOJI0EI] CIeAyIOIUM 00pa3oM:

1)

2)

3)

9)

10)

OtBethl k 3aganusaM 1-10 3anmmmre B OaHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOUIMX 33/1aHui. B ciydae 3amicu HEBEPHOTO OTBETa 3aYEPKHUTE €ro
U 3alUIINTE PSIIOM HOBBIH.

IIpu BeimonHeHun 3amanuii 11 u 12 TpeOyeTcs 3anmucarh MOJHOE pPEIICHUE
Y OTBET B OJIaHKE OTBETOB.

Bamnbl, nmonmyueHHole Bamu 3a BBINIOJNHEHHBIE 3aaHUsl, CYMMHPYIOTCS.
IMTocTapaiiTech BBIIONHUTH KaK MOXHO OoJibIlle 3afaHuil 1 HaOpaTh HauOoOIbIIEe
KOJIMYECTBO OaJLIOB.

Keaaem ycnexa!
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Maremaruka. 9 kinacc I'BD (nucemenHas popma)

Yacrs 1

Omeemamu K 3a0anuam 1-10 aenaromcea uenoe wucno, KOHeuHas OecAMUUHAA
0podb unu nocinedosamenvhocms yugp. Omeem 3anuuwiume 6 nojie omeema
¢ mexcme padoomvl, 3amem nepenecume ¢ BJIAHK OTBETOB cnpaga om
Homepa coomeemcmeywuiezo 3aoanuna. Eounuuyvt usmepenuii  nucamp
He HYXHCHO.

SYING)

. 5
Haiinute 3HaueHue BbIpaXKeHUS 3

OTBeT:

Pemnre ypaBHeHue 5x7—9x+4=0.

Ecmm ypaBHeHme mmeer Oonee OXHOTO KOPHSA, B OTBET 3aIlUIINTE OOJBIIHH
U3 KOpHEN.

OrtBerT:

HaiinuTe 3HaueHne BBIpaXeHUS L - M npu x=+45, y= l
3x  15xy 2

OrtBer:

YcraHOBHTE COOTBETCTBHE MeXay rpadukamu GyHKINHA 1 HopMyIaMu, KOTOpEIE
UX 33/1a10T.

I'PAOUKU
A) R B) B)
1
0
0] 1 [x . 1 7
0] 1
DOPMYVJIbI
1) y=%x+3 2) y=—%x+3 3) y=%x—3

B tabuuue nox kaxxaoi OyKBO# yKaXuTe COOTBETCTBYIOIIUNA HOMED.

A|b|B

OrtBer:
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

Vkaxure PEHICHUEC CUCTCMbI HCPABCHCTB

{x+3,4$0,

x+521.

1) (—o0;—4] 3) [-4;-3,4]

2) [-3,4;+) 4) (—o0;—4]U[-3,4;+ )

OTBeT: D

Haiinure mutomans pom6a, ecim ero JuaroHanu paBHb 4 U 6.

OTBeT:

ITnomane xpyra paBHa 69. Halinure miomans ceKTopa 3TOro Kpyra, HEHTpallbHbII
yroJ KoToporo paseH 120°.

OrTBeT:

Kaxue u3 cnenyromux yTBepxKaeHuil BepHbI?

1) Ecan nBe CTOpOHBI OXHOrO TPEYrOJbHHKA COOTBETCTBEHHO PAaBHBI JBYM
CTOpOHAM JIpYTOTO TPEYTOJILHAKA, TO TaKHe TPEYTONEHUKN PaBHBL

2) CyMMa OCTpBIX YIJIOB NPAMOYTOJIBHOTO TpeyronbHUKa paBHa 90 rpagycam.

3) JIro6ble Ba pABHOCTOPOHHUX TPEYTONbHUKA IOJOOHBI.

B otBer 3ammmmre HOMEpa BBHIOPAHHBIX YTBEPXKICHUI Oe3 IPoOeNoB, 3amaThIX
U IPYTHX JOTIOIHATEIEHBIX CHMBOJIOB.

OrtBerT:

CriopTUBHBI Mara3uH NPOBOAUT akuuio: Jrobas ¢yrdosika ctout 200 pyOnei,
IOpH MOKyNKe ABYX (yTOOIOK — CKHAKa Ha BTOpyro ¢yroonky 80%. Ckombko
pyOxeit mpuagrcs 3amIaTHTh 3a MOKYNKY ABYX (yTOOJOK B IIEpUOA ACHCTBHSA
aknuu?

OTBeT:

© 2021 DenepanpHas cityx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKU 24




Maremaruka. 9 xiiacc I'BD (nucpmeHHas Gpopma)

Poaurenbckuii koMHUTET 3aKynuia 25 mMa3lioB JUis TOAAPKOB JIETSIM B CBS3U
C OKOHYaHHEM Y4eOHOTO0 roja, U3 Hux 18 — ¢ MammHaMu U 7 — ¢ BUAAMH TOPOOB.
IMomapku pacmpenensioTcs CiydailHbIM 00pa3oM Mexay 25 HneTbMH, cpenu
KOTOpBIX ecTb Bomons. Haiinure BeposTHOCT TOro, uto Bosyoe nocranercs masi
C MalIWHOM.

OTBeT:

He 3a0yobme nepenecmu ece omeemot 6 bB/IAHK OTBETOB ¢ coomeemcmeuu
C UHCIPYKYUEl RO 8bINOJIHEHUIO PAGOmbL.

Yacrtp 2

na 3anucu pewenuit u omeemos na 3adanusa 11 u 12 ucnonwvsyiime bJIAHK
OTBETOB. 3anuwmume cuauana Homep evinonaemozo 3adanus (11 nam 12),
a 3amem nonmnoe obocnosannoe peuwienue u omeem. Omeemyl 3anucvléaiime
uémko u pazéopuueo.

Temoxo MpOXOIUT MO TEUEHHUIO PEKU 10 MyHKTa Ha3HaueHUs 280 kM u mocie
CTOSIHKM BO3BpalllaeTcsi B IyHKT OTmpasieHus. Halaure ckopocTh Temaoxona
B HETOJIBIDKHON BOJIE, €CIIM CKOPOCTh TEUCHHs paBHA 4 KM/d, CTOSIHKA JUTHTCS
15 vacoB, a B MyHKT OTIIPABJICHUS TEMJIOXO BO3BpallaeTcs yepe3 39 gacos mocine
OTIUTBITUS U3 HETO.

buccektpucel yriioB 4 u B tpanenun ABCD nepecekaiorcss B Touke K,
nexamieid Ha OokoBod cropoHe CD. Jlokaxwurte, uto Touka K paBHOyIaleHa
ormpsamsix AB, BC u AD.
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Maremaruka. 9 xiacc I'BD (nucpmeHHas Gpopma)

CucTeMa olleHHBaHUS YK3aMeHAIIHOHHOI PaGoThI 10 MaTeMaTHKe
(mapkupoBka jaurtepoii «C» — 300-e nomepa eapuanmoe)

Kaxnoe wu3 3amanuit 1-10 cunTaercs BBINOJHEHHBIM BEPHO, €CIH
9K3aMEHYEMBIH Jall BEpHBIH OTBET B BHUJE LIEJOT0 YHMCIA, KOHEYHOU NECITHYHON
Ipobu WM mocienoBarenbHOCTH 1UPp. Kakaoe BepHO BBHINMONHEHHOE 3aJaHUE
orieHnBaeTcsa 1 6amioMm.

OTtBeTHI K 3aganuam 1-10

No 3amanus OtBer
1 7,5
2 1
3 -0,4
4 132
5 3
6 12
7 23
8 23
9 240

10 0,72

Pemenusi u KpuTepun oneHnBaHus 3aaanumii 11 u 12

KonnuecTBo 06amioB, BHICTABISEMBIX 3a BBINOJHEHHE 3amanuii 11 m 12,
3aBUCHT OT MOJTHOTHI peIIeHHs U MPAaBUIBHOCTH OTBETA.

OO6mme TpeOOBaHHS K BBINIOJHEHHWIO 3aJlaHUN C Pa3BEPHYTHIM OTBETOM:
peleHre JOKHO OBITh MaTeMaTH4eCKH I'PaMOTHBIM, IOJHBIM, B YaCTHOCTH Bce
BO3MOXKHBIE CIIy4au JOJDKHBI OBITH pacCMOTpEHBI. MeToAbl perieHusi, (OpMbI ero
3anucy U (OPMBI 3aIUCH OTBETAa MOTYT OBITh PasHBIMH. 3a pelIeHHe, B KOTOPOM
000OCHOBAaHHO TMOJy4eH TIPABHIBHBI OTBET, BBICTABIACTCS MAaKCHUMAIbHOE
KonuuecTBO OansaoB. IIpaBUibHBIA OTBET MHpPU OTCYTCTBUM TEKCTa PELICHUS
onieHnBaetcs B 0 0aos.

DKkcnepThl MIPOBEPSIOT TOJIBKO MaTeMaTHYeCKOe COJIepIKaHHe
MIPEACTaBICHHOTO PELICHUs, 8 OCOOCHHOCTH 3aIMCH HE YIUTHIBAIOT.

B kpuTepusx OLEHUBAHUS KOHKPETHBIX 3aJaHUN coJepykaTcs oOIue
TpeOOBaHMS K BBICTABICHUIO OaJJIOB.

IIpr BBINIONHEHWM 3aJaHUS MOXKHO WCIIONB30BAaTh 0€3 J0Ka3aTelbCTBa
M CCBUIOK JIIOOBIE MareMaTH4eckue (akThl, CcoaepXkaluecs B y4eOHMKax
U y4eOHBIX TOCOOMAX, BXOASAIIUX B (enepanbHbIl MEpeYeHb Y4EOHUKOB,
PEKOMEHIyEeMBIX K UCIIOJIb30BAHUIO MPH PEaTHU3aI[i UMEIOLINX TOCYIapCTBEHHYIO
AKKpEIUTAIUIO 00pa30BaTEIbHBIX MPOrPAMM OCHOBHOT'O 00IIEro 00pa3oBaHusl.
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Maremaruka. 9 kinacc I'BD (nucemenHas popma)

Teruoxox MPOXOANUT 1O TEYCHHIO PEKH 10 IyHKTa HasHadeHws 280 KM W rmocie
CTOSIHKM BO3BpalllaeTcsi B IyHKT OTmpasieHus. Haiimure ckopocTs Temmoxoza
B HETIOJBIDKHOW BOJIE, €CIH CKOPOCTb TCUCHHUS paBHA 4 KM/, CTOSHKA JUINTCS
15 gacoB, a B IIyHKT OTHpaBIJICHHUS TEIUIOXO0]] BO3BpaImaeTcs dyepe3 39 gacos mocie
OTILIBITUS U3 HETO.

Pemenue.
ITycth coGCTBEHHAsI CKOPOCTh TEIUIOXO/1a paBHa v KM/4. Iloilydaem ypaBHEHUE:
280 . 280
v—4 * v+ 24
280v+1120+280v—1120= 24v2—384;
3v2—70v-48=0,
oTKyna v=24.

OrtBeT: 24 kM/4.

Bans ConepxaHue KpUTepus

2 |Xog pelueHus 3a1a4d BEPHbIIL, IOIy4€H BEPHBIA OTBET

XoJ pelleHUs BEpHBIM, BCE €ro Maru MIPUCYTCTBYIOT, HO [JOIYLICHA
olMOKa BEIYUCIUTEIBHOIO XapaKkTepa

Pemenue He COOTBETCTBYCT HU OJAHOMY U3 KPHUTCPUCB, NCPCUUCICHHBIX
BBIIIC

2 (Maxcumanvuviit 6ann

Buccextpucel yrmoB A u B Tpanenuu ABCD mnepecekarorcss B Touke K,
nexanieid Ha OokoBod cropoHe CD. Jlokaxwurte, uto Touka K paBHOyIalcHa
ormpsamsix AB, BC u AD.

JlokazarenbCTBo.

Touka K nexur Ha Ouccektpuce yria ABC, B C
MO3TOMY 3Ta TOYKa PaBHOYAAICHA OT HPSAMBIX AB

u BC. Awnanornuno Touka K  paBHOyJalieHa

or psaMeIX AB u AD . K
3Haunt, Touka K paBHOyJaleHa OT NpSMBIX AB,
BC u AD.

A D
bamet CopnepxaHue KpuTepus

2 IIOKa?:aTeJ'IBCTBO BEPHOC, BCC IIaru 000CHOBAHEBI

1 HOKaSaTeJ'ILCTBO B IICJIOM BEPHOC, HO COACPIKUT HETOYHOCTHU

0 Jloka3aTenbCTBO HE COOTBETCTBYET HHU OJHOMY M3 KpPUTEpPHUEB,
TI€PEUNCIIEHHBIX BBIIIE

2 Maxcumanvuwiit 6ann
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