«YTBEPKIAIO» «COI''TACOBAHO»
Jdupexrtop Mpeacenarens
DOI'BHY «Peaepanbblii HHCTHTYT Hayuno-metoanyeckoro cosera
NeJarOTHMECKHX H3MepenHii» OI'BHY «DUITHA no matemaTike
S ‘:' /'J ,‘/ B -
Lo ol 2%

AJL Cemenon
£ 2015r.

I'ocynapcTBeHHast HTOroBasi aTrecTanus Mo 00pa3oBaTeJbLHBIM MPO-
rpaMMaM OCHOBHOTI0 001ero oopa3oBanusi B popme
OCHOBHOI'0 IOCyJapCTBEHHOr0 3Kk3ameHa (OI'J)

Crnennpuxanus
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Cnenudukanus
KOHTPOJIBHBIX H3MEPHUTEJILHBIX MATEPUAJIOB /151 IPOBEAEHHS
B 2016 rogy 0CHOBHOI0 rocyAapCTBEHHOI0 IK3aMeHAa
no MATEMATHUKE

1. Haznayenue KM OI'D — ouieHUTH YpOBEHb 00111€00pa30BaTENbHOM TOATOTOBKU
110 MaTeMAaTUKEe BBIMYCKHUKOB [X Ki1accoB 0011eo0pa3oBaTenbHbIX OPraHU3aIil B 1ie-
JSIX TOCYNApCTBEHHOW HMTOTOBOW aTTECTAllMH BBIMYCKHUKOB. Pe3ymbraThl sK3amMeHa
MOTYT OBITh UCIIOJIB30BAHBI MPH MPHEME 00YUAIOIIUXCS B MPOGHIBHBIC KIACChl CPe-
HEH IIKOJIBI.

OI'D mpoBogutcs B cooTBercTBUU ¢ DenepanbHbIM 3aK0oHOM OT 29.12.2012
Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepanumy.

2. JlokyMeHTbl, onpenesiionue cogep:xkanne KUM

Conepxanue dk3aMeHalMOHHON pabotel OI'D ompenensercs Ha ocHoBe Deje-
PATFHOTO KOMIIOHEHTa TOCYJApCTBEHHOTO CTaHIapTa OCHOBHOTO 00IIero oopasosa-
HUs 1o Martemartuke (rmpuka3 MuHoOpazoBanus Poccun ot 05.03.2004 Ne 1089 «O6
yTBepKICHUH (DeepaIbHOr0 KOMIIOHCHTA TOCYAapPCTBEHHBIX 00PA30BaATEIBHBIX CTAH-
JAPTOB HAYAJIBLHOTO, OOIIEro, OCHOBHOTO OOIIEro W CpeaHero (MOJHOT0) o0mero oo-
pazoBaHU).

Kpome Toro, B 3K3aMEHAI[MOHHOIN PaboTe HAILIM OTPAKCHHE KOHIICITYalbHbBIC
mosioxkernsi DeaepanbHOro roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOB-
HoOro obmiero obpasoBanus (nmpuka3 MunHOOpHaykm Poccum ot 17.12.2010 Ne 1897
«O6 yTtBepxkIeHHN (eepaTbHOr0 roCyJapCTBEHHOrO 00pa30BaTeIbHOTO CTaHAAPTa
OCHOBHOTO 0011ero oopazoBanus»). KUM paspaboTtaHbl ¢ y4ETOM IMOJIOKEHHUS O TOM,
YTO pe3yJbTaTOM OCBOCHHSI OCHOBHOU 00pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00-
mero o0pa3oBaHUs OJDKHA CTaTh MAaTEMATHUYECKas KOMIIETCHTHOCTh BBITYCKHUKOB,
T.€. OHU JOJDKHBI: OBJIQJICTh CICHU(PUISCKHUMH TSI MATEMATHKH 3HAHUAMH M BUIAMU
JEeSATCIBHOCTH; HAYYUTHCS MPEOOPA30BAHUIO 3HAHUS U €r0 MPUMCHCHHUIO B YICOHBIX U
BHEYYEOHBIX CHUTyallHsAX; CPOPMHUpPOBATH KadecTBa, IMPHCYIINE MaTeMaTHYECKOMY
MBIIICHHIO, & TAK)KE OBJIQJIETh MATEMATHIECKOW TEPMUHOJIOTUEH, KITFOUESBBIMU TIOHSI-
THSMH, METOAaMH ¥ IPUEMaMHU.

3. IToaxoasl Kk 0TOOPY comepxaHus, pazpadoTke ctpykrypsl KUM

Crpykrypa KUM OI'D orBewaer 1equ MOCTPOCHUSI CUCTEMBI MU HEpEHIUPO-
BaHHOTO OOy4YeHHs MaTeMaTHKe B COBPEMEHHOH mmKkoine. JuddepeHunanus o0ydeHus
HalpaBJIeHa Ha pelIeHHe JBYX 3a1ad: (GopMHUpPOBaHHSA y BceX oOydaromuxcs 0a30BoH
MaTeMaTH4eCKOM MOATOTOBKHU, COCTABIISIOMEH (yHKIMOHAIbHYIO OCHOBY 00LIEro 00-
pa3oBaHMA, M OAHOBPEMEHHOT'O CO3[aHus YCIIOBHUH, CTIOCOOCTBYIOIINX MOTYYEHHUIO Ya-
CTBIO 00YYArOIIMXCS MOATOTOBKU TTOBBIIIEHHOTO YPOBHSI, JOCTaTOYHOM ISl aKTUBHOTO
HCTIONIB30BAHUS MaTeMaTHKH BO BpeMs JTaibHeHmero o0y4eHHs, Mpekae BCero MpH
U3y4YeHUH €€ B cpeHel 1IKoJIe Ha MPOGUIEHOM YPOBHE.
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B memsax obecnedenus 3pHeKTHBHOCTH MPOBEPKH OCBOCHMS 0a30BBIX IMOHATHH
Kypca MaTeMaTHKH, YMEHHUS IPUMEHATh MaTeMaTHUeCKUe 3HAHUS 1 PeIIaTh MPAaKTHKO-
OPUEHTUPOBAHHbIE 33/1a4ut, a TAKKE ¢ yYETOM HAJIMYUS B IPAKTUKE OCHOBHOM ILIKOJIBI
KaK pa3JebHOro NpenojaBaHus MpeIMeToB MaTeMaTHYEeCKOro [IUKIIA, TAK U Mpernoa-
BaHMS WHTETPHPOBAHHOTO Kypca MAaTEMAaTHKH B SK3aMEHAIIMOHHOW padoTe BEIIETIEHO
TP MOxyIst: «Anrebpar», «'eomerpusi», «PeabHas MaTeMaTHKay.

4. CBs13b 3k3aMeHanMoOHHOI Moaesn OI'D ¢ KUM EI'D

CozepikaTelbHOE €AMHCTBO T'OCYJapCTBCHHON HTOTOBOI aTTecTallMy 3a Kypc
OCHOBHOMW M CpEJHEH IIKOJIbl 00eCIeYrBaeTCsl OOIUMH MOIX0AaMU K pa3paboTke KO-
IU(QHUKATOPOB IEMEHTOB COACPIKAHUS U TPEOOBAHUH K YPOBHIO IMIOATOTOBKHU BBIITYCK-
HUKOB 110 MaTeMartuke. O0a koauuKaTopa CTpOsTCS Ha OCHOBE pasjena «Maremartu-
ka» DeneparTbHOTO0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTAHAApTa O0IEro 00pa3oBaHus.

5. XapakTepucTHKa CTPYKTYpHI U coaepxxkanusa KUM

Pabora cocrout n3 Tpéx Momyinei: «Anredpa», «I'eomerpus», «PeansHas Mma-
TeMaTHKa». B Moxynu «Anredpa» u «I'eoMeTpus» BXOIUT JABE YaCTH, COOTBETCTBYIO-
e IpoBepKe Ha 0a30BOM W MOBBIIIEHHOM YPOBHSX, B MOAYJb «PeanbHas MaTemMaTu-
Ka» — OJIHA YacTh, COOTBETCTBYIOIIAs MMPOBEPKE Ha 0a30BOM YPOBHE.

IIpu nposepke 0a30BOIl MaTeMaTHYECKOH KOMIIETEHTHOCTH OOydarolmuecs
JOJDKHBI TIPOAEMOHCTPUPOBATH: BlaJIcHHMEe OCHOBHBIMH alIrOPUTMaMu; 3HaHUE U II0-
HUMaHHUE KITFOYEBBIX 3JIEMEHTOB COJICPKaHMs (MaTeMaTHUECKIX TOHITHI, UX CBOUCTB,
MPUEMOB pEIICHUS 3a/1a4 U MPOY.); YMEHHE T0JIb30BAThCS MATEMaTHUECKON 3aMUChIO,
MIPUMEHSTH 3HaHUS K PELICHUI0 MaTeMaTHYECKHX 3a/1ad, He CBOIAIIUXCSA K MPSAMOMY
MIPUMEHEHHUIO aITOPUTMA, a TaKKe NMPUMEHITh MAaTeMAaTHYECKHE 3HAHMS B IIPOCTEH-
[IUX MPAKTUIECKUX CHTYAITUSIX.

UYactu 2 mopyneir «Anrebpa» u «['eoMeTpus» HampaBieHbl Ha NMPOBEPKY Bila-
JIeHHs] MaTepUaJioM Ha MOBBIIIEHHOM ypoBHe. X HasHaueHue — auddepeHnupoBaTh
XOpOILO YCIEBAOIINX MIKOJIGHUKOB IO YPOBHSM TOATOTOBKH, BBISIBUTH Hambolee
TIOATOTOBJIEHHYIO YacTh BBITYCKHUKOB, COCTABJISIONIYIO MOTEHIIMAIbHBIH KOHTHHTEHT
IpOQUIBHBIX KIacCOB. DTH YaCTH COJEPXKAT 3aJaHUsl OBBIIICHHOTO YPOBHS CI0XKHO-
CTH U3 PA3MUUYHBIX Pa3/IeNoB Kypca MaTeMaTUKu. Bee 3amanus TpeOyroT 3amucu perie-
HUHN U OTBeTa. 3aJaHusl PAaCIOJIOKEHBI [0 HAPACTAHUIO TPYJHOCTH — OT OTHOCUTEIIBHO
MIPOCTBIX O CIOXHBIX, IPEANOJAarallliuX cBOOOIHOE BlaIcCHHE MaTepUalloM Kypca U
XOPOIIHNMA YPOBEHb MAaTEMAaTUYECKON KyJIbTYPBI.

Monynb «Anrebpa» comepxut 11 3amanuii: B vacmu I — 8 3aganuii; B vacmu 2 —
3 3agaHusl.

Monynb «["eomMeTpus» coaepKuT 8 3ananuii: B uacmu I — 5 3apanuii; B uacmu 2 —
3 3agaHus.

Monyns «PeanbHasg MaTeMaTHKa» COAEPIKUT 7 3aJaHHUH.

Bcero B pabore 26 3amanmif, m3 koTopelx 20 3amaHUii 0a30BOr0 ypOBHS,
4 3amaHys MOBBIIEHHOI'O YPOBHSA U 2 3aJaHUs BBICOKOTO YPOBHSI.
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Tabauya 1.
Pacnpedenenue 3a0anuii no yacmam dK3ameHayuoHHOU pabomol
MaxkcumalnbHbIi
. KommaectBo .
Ne | Yacts paboTsl Tun 3apannii N TIEPBUYHBII
3aaHuit
Oamn
1 Yacrs 1 C KpaTKuM OTBETOM B BHJIE OJHOMU 4 4

QP KOTOpas COOTBETCTBYET HO-
Mepy IPaBHIBHOTO OTBETA

2 Yacrs 1 C KpaTKUM OTBETOM B BHJE 4YHCIA, 16 16
TIOCIIEI0BATENEHOCTH IUP

3 Yacrs 2 C pa3BepHYTHIM OTBETOM 6 12

Hroro 26 32

6. Pacnpenenenne 3aganniic KHM mo cogep:kaHuio, npoBepsieMbIM YMEHHSIM H
cnocofdam JesiTeJIbHOCTH

Monyinbs «Anredpay.

Yacme 1. B 3T0# 4yacTu SK3aMEHAIMOHHOW pa0OThI COAEPIKATCS 3aJaHHs IO
BCEM KITIOYEBBIM pa3zzielaM Kypca aareOpbl OCHOBHOW MIKOJIBI, OTPAXEHHBIM B KOJH-
¢ukatope smementoB copepxkanus (KIC). KomuuecTBo 3a1aHuil O KaXkIOMy U3 pas-
JeNoB KoAauduKaTopa NMPUMEPHO COOTBETCTBYET YJEIbHOMY BECy 3TOrO pasjiena B
Kypce. Pactipenenenue 3aganuii o pasaenaM COAepKaHus IPUBENICHO B Tabiuie 2.

Tabnuya 2.
Pacnpedenenue 3adanuii yacmu 1 no pasoenam co0epicanis Kypca Mamemamuxu

Kox o KDC HaszBanue pa3zzena KOHH%CTVBO
3aIaHUI
1 Yuicna v BEIYUCIICHHS 2
2 AnreOpanyecKye BbIpaXKeHUs 2
3 YpaBHEHUs U HEPABEHCTBA 2
4 YuctoBble TIOCIIEI0BATEIILHOCTH 1
5 OyHKIHN U TpadhuKH 1

OpreHTHPOBOYHAS JIOJISI 33JaHUI YacTH 1, OTHOCSAIIMXCS K KaXIOMY M3 pasJie-
JIOB KoAuQuKaTopa TpeOOBaHUH, peicTaBiIeHa B Tabnuie 3.

Tabauya 3.
Pacnpedenenue 3adanuil yacmu 1 no nposepaemvim YMEeHUAM U cnocobdam oeticmauil
OCHOBHBIE YMEHHUS KommuectBo
Kox o KT b . 1
1 cocoObl JeHCTBHI 3aJaHui
1 YMeTb BHINONHSATE BEIYUCICHHUS 1 TPe0oOpa3oBaHus 2
2 YMeTh BHIOTHATE MPeo0pa3oBaHus aredpandeckKuX BeIpaKeHHN 2
3 YMeTb penaTh ypaBHEHHUS, HEPAaBEHCTBA M UX CHCTEMBI 3
4 YMeTb CTPOUTH U YUTaTh rpaduKy (yHKIMH 1

1 .
Ka)[(;[oe 3aJ1aHUEC MOXKET OTHOCUTHCA Oosee yeM K OJHOMY pasneiy Ko;mdeaTopa TpCGOBaHI/Il/lA
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Yacmo 2. 3anaHus 4acTH 2 MOy HaIpaBJICHbl HAa NIPOBEPKY TAKUX KAueCTB
MaTEeMaTHYEeCKON ITOITOTOBKHU BEIITyCKHUKOB, KaK:
= yBepeHHOeE BiaJeHue HopMalbHO-ONEPATUBHBIM aIreOpanyecKuM anmnapaTomM;
= yMEHHE PEIIUTh KOMIIIEKCHYIO 3a7ady, BKIIOYAIONIYI0 B CeOs 3HAHUS U3 pa3-
HBIX Te€M Kypca anreOpsr;
" yMEHHE MAaTEeMaTHYeCKH IPAMOTHO M SICHO 3alUCaTh PEIICHHUE, NIPUBOAS NPU
3TOM HE00XOIUMBIE MOSICHEHUSI 1 000CHOBAHMUS;
= BJIaJeHHE IMUPOKHM CICKTPOM HPHEMOB H CIIOCOOOB PacCyKICHHUH.
Pacripenenenne 3amanuit 9acTr 2 1o paszienaM KOAH(PHKATOPOB AJIEMEHTOB CO-
JepkaHusT M TpeOOBaHMH K YPOBHIO IOATOTOBKHM BBITYCKHMKOB IPEACTAaBIECHO
B Tabmunax 4 u 5.

Maremaruka. 9 kiace 6
Tabauya 7.
Pacnpedenenue 3adanuii yacmu 1 no npogepaemvim yMeHUAM U CHOCOOAM delicmeutl
OCHOBHBIEC YMEHUS Kommuectso 3a-
Ko mo KT YHCHIT °
U croco0bl AefcTBUI JaHui
5 YMeTb BBHIMONHSITH ACHCTBUS C TEOMETPHYCCKUME (HUTypaMHu, KO- 4
OpIMHATAMHU U BEKTOpaMHU
78 [IpoBOHTh /TOKA3aTeNbHBIE PACCYXKACHUS MPU PELICHHH 3a1ad, 1
OLICHUBATH JIOTMYECKYIO IPABUIBHOCTH PACCYKICHHI, pacro3Ha-
BaTh OIIMOOYHBIC 3aKIFOYCHHS

Yacme 2. 3agaHust 9acTH 2 9K3aMEHAIMOHHON pabOTHI HAIIPABIICHEI HAa IPOBEPKY
TaKUX Ka4eCTB F€OMETPUUYECKOM OArOTOBKY BBIITYCKHUKOB, KaK:

* yMEHHE PEUINTh MIAHUMETPUUECKYIO 3a/auy, MPUMEHssS pa3IMyHbIe TEOPETH-

4YecKHe 3HAHUS Kypca TeOMETPHH;

® yMEHUE MAaTeMaTU4YeCKU I'PaMOTHO U SICHO 3aIllUCATh PELIEHUE, IPUBOAS IpU

ITOM HEOOXOIHMMBIC OSICHEHNSI 1 000CHOBAHNS;

= BJIajIeHHE NIUPOKHM CIEKTPOM HPHEMOB H CIIOCOOOB PacCy KICHHUH.

Pacripenenenne 3amanuii 9acTy 2 1o pa3zfenaM KOAU(PHKATOPOB AIEMEHTOB CO-

JepKaHus W TpeOOBaHMI K YPOBHIO TOATOTOBKH BBITYCKHHKOB IPEACTABICHO
B Tabnunax 8 u 9.

Tabauya 4.
Pacnpedenenue 3a0anuii uacmu 2 no pazoenam cooepiucanus Kypca Mamemamuxy
Kommaectso
Kox mo KOC HaszBanue pa3znena N
3aaHuit
2 AnredpandecKie BEIPaKEHNS 1
3 YpaBHeHUS 1 HEpaBEeHCTBA 1
5 OyHKIMA U TpadUKH 1
Tabauya 5.
Pacnpedenenue 3adanuii yacmu 2 no npogepsemvlym YMeHUsM U cnocobam oeucmeutl
OCHOBHBIEC YMEHUS Kommuectso
Ko no KT YHCHIE ;
U croco0b! IefcTBUI 3a71aHui
YMeTb BBINOTHATH IPe0Opa30BaHMs aTeOpandecKiX BhIPaKCHUH 1
YMeTs pelath ypaBHEHUsI, HEPAaBEHCTBA U UX CUCTEMBbI 1
YMeTh CTpOUTH U YUTaTh Tpaduku GpyHKIni 1

Mopyns «I'eomeTpus».

Yacme 1. B 3T0# 4acTu SK3aMEHAIMOHHOW pabOThI COAEpIKATCS 3aJaHHs IO
BCEM KJIIOYEBBIM pa3/ieiaM Kypca FeOMETPUU OCHOBHOM HIKOJBI, OTpakéHHBIM B KOC.
Pacripenenenne 3aqanuii 1o pasjenaM cojepskaHus IIPUBEICHO B TabiuIe 6.

Tabauya 6.
Pacnpedenenue 3adanuii yacmu 1 no pazoenam cooepicanusi Kypca Mamemamuxu

Tabauya 8.
Pacnpeodenenue 3adanuii wacmu 2 no pazoenam cooepiucanust Kypca Mamemamuxu
Komnmuaecto
Koz mo KBC HasBanne pasnena coneprxaHus .
3a/1aHui
T'eomeTpust 3
DNeMEHTBI TEOPUHM MHOXKECTB, JIOTHKH 1
Tabnuya 9.
Pacnpedenenue 3adanuil yacmu 2 no nposepsaemMbiM YMEHUsAM U cnocobam oelicmauil
OCHOBHBIE YMEHHUS Konmgectso 3a-
Konx mo KT y o . .
U croco0bl JefCTBHI JaHuH
7.8 IIpoBoauTh NOKa3aTeNbHBIE PACCYXKICHHS IPH PELICHUH 3ajad, 1
OLICHUBATH JIOTHYECKYIO TPABUIBHOCTH PAcCyXKICHHH, pacrio3Ha-
BaTh OIIMOOYHBIE 3AKITIOUESHHS
5 VYMeTb BBINOIHATH ACHCTBUS C TEOMETPHYECKUMH (PUTYpaMH, KO- 2
OpIMHATAaMU U BEKTOpaMHU

Kon o K3C Hazanue pa3szena K(;J;Z:;:I;BO
7.1 I'eomerpuyeckue Gurypsr u ux cBoiicTa 1
7.2 Tpeyroneauk 1
73 MHOTOyTOIBHUKI 1
7.4 OKpY>XHOCTb ¥ KpYT 1
7.5 W3mepeHne reoMeTpUUECKUX BEIUUYUH 1

Pacripenenenne 3amanuit yactu 2 mo pasjenaM TpeOOBaHMIT K YPOBHIO IOATO-
TOBKH BBIITyCKHHKOB IIPE/ICTABICHO B TaOIHIE 7.

© 2016 MenepanpHast ciyxba 1o Hag30py B cepe obpazoBanust U Hayku Poccuiickoit Deneparmn

Moayinb «PeajlbHasg MaTEMATHKAY.

B atoM Momyne sK3aMEHAIIMOHHOW pabOTHI COJACPKUTCS 8 3amaHui, OTHECEH-
HbIX B cooTrBeTcTBUH ¢ KT K Kateropuu «Ymems ucnonvzoeams npuoopemenHole 3Ha-
HUSL U YMEHUSI 8 NPAKMUYECKOU OesimeabHOCIU U HOBCEOHEGHOU JHCUHU, YMEMb CIPO-
UmMsb U UCCIe008aMb NPOCMeliuue Mamemamuieckue Mooeauy». ITo 3auanus, Gopmy-
JUPOBKA KOTOPBIX COJEPKUT MPAKTUYECKUI KOHTEKCT, 3HAKOMBIH 00yYaromyuMcs |
OJIM3KHIA MX KU3HEHHOMY OmBITY. M3 HUX oaHO 3ananue (17) npoBepser yMeHHe MpH-
MEHSTh T€OMETPHUECKIE 3HAHUS, & OCTANbHBIC 3aJaHUs IPeTHa3HAYCHBI ISl POBEP-
KH 3HaHUH M3 pa3/ieNioB: anre0pa, TeopHs BEPOSTHOCTEH M craTHCTHKA. OpUeHTHpO-

© 2016 MenepanbHast ciyxba 1o Hag30py B cepe obpazoBanust u Hayku Poccuiickoit Deneparmn




Matematuka. 9 K1acc 7

BOYHOE pacIpeselieHe 3aJaHuil 10 paszienaM KoauduKaTopa JIeMEeHTOB COACPIKAHUS
u TpeboBaHuit peacTaBiieHb! B Tabaunax 10 u 11 coOTBETCTBEHHO.

Tabruya 10.

Pacnpedenenue 3adanuii yacmu 1 no pazoenam cooepicanusl Kypca Mamemamuxu

Matematuka. 9 k1acc 8

7. Pacnpenesenue 3aganuii KUM o ypoBHSIM CJ10:KHOCTH
B Tabun. 12 npuBeneHo pacnpenenenue 3aaanuii KM 1o ypoBHSIM CII0KHOCTH.

Tabnuya 12.
Pacnpedenenue 3a0anutl IK3aMEHAYUOHHOU paboNbL NO YPOGHSM CLOHNCHOCHIU

. Konunuectso MakcuManbHbIi TepBUYHbIH
YpoBeHb CI0XHOCTH 3aIaHHI N
3alaHAi Oa
bazoBbrit 20 20
TloBbItIeHHBIH 4 8
Bricokwmii 2 4
Hroro 26 32

Kox mo KDC Ha3zpanue pa3znena conepxaHus KOHH%CI?O
3aIaHUI
8 CraTHcTHKa U TEOpHs BEPOATHOCTEN 3
5 OyHKIHN 1
1 Yucna v BBIYUCIICHUS 1
2 AnredpandecKkue BHIpaKECHHS 1
7 I'eometpus 1
9 DIIEMEHThI TEOPUH MHOXECTB, JIOTUKU 1

Tabruya 11.
Pacnpeoenenue 3a0anuii no nposepsiemvlm yMeHUAM U cnocobam 0eucmsuil

Kon OCHOBHBIE YMEHHUS Komu-
no M CIIOCOOBI IENCTBHI YeCTBO
KT 3ana1-u/11713
7.1 | Pemate HeCIOXXHBIE NPaKTHYECKHE PAcCUETHBIC 3aJadud; pellaTh 3aJadd, CBS- 1

3aHHbIE C OTHOLICHHEM, IIPOINOPLUOHAIBHOCTBIO BEIUYMH, APOOSIMHU, POLIEHTA-
MH; TI0JIb30BaThCs OLEHKOH M NPUKHIKOH IPH NPaKTUYECKUX Pacy€Tax; MHTEp-
MIPETUPOBATh PE3YNIBTATH PEIICHNUS 3aad ¢ yIETOM OTPAaHUYCHHH, CBA3aHHBIX C
peabHbIMH CBOMCTBAMH PACCMATPUBAEMBbIX OOBEKTOB

Yacme 1 cocTouT U3 3a1aHuii 6a30Boro ypoBHs cioxkHoctu (b). B sx3amenariu-
OHHOW paboTe 3aJaHMs 10 YPOBHIO CIOXHOCTH PACHPEASISIOTCS CIEAYIOIM 00pa-
30M: § 3ajaHMi ¢ IMpenrojiaraeéMbeiM IMpoueHToM BbinoiaHeHus 80-90, 8 3anmanuii c
MpearnoiaraéMbIM MPOLEHTOM BbinoiHeHus 70—80 u 4 3amaHus ¢ IpeArnoyaracMbIM
nporeHToM BeimonHenus 60—70.

Yacmu 2 moxyneit «Anredpa» u «['eomeTpus» COCTOSAT U3 3aaHUI MOBBIIICH-
Horo (IT) u Beicokoro (B) ypoBHel ciokHOCTH. [ImaHUpyeMbIe MPOICHTHI BBIMOJIHE-
HUs 3aJ]aHUN YacTeil 2 mpuBeAcHbI B Ta0nue 13.

7.2 | Ilomp30oBaThcsi OCHOBHBIMHU EAMHUIIAMM JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH, 2
Ionaayu, oobéma; BeipaXkaTh 0ojee KpyNHbIE SAMHHULBI Yepe3 Oosiee MeNKHe U
Hao00poT. OCyLIECTBIATh HNPaKTHYECKHE pacdy€Thl MO (GopMyiaMm, COCTaBIATh
HECIIOXKHBIE (POPMYITBI 3aBUCHMOCTEH MEXTy BEITMINHAMH

Tabauya 13.
IInanupyemvitl npoyenm guinoaHeHus 3a0anuil yacmeu 2
Monyns Anrebpa ['eomeTpust
Howmep 3amanus 21 22 23 24 25 26
YpOBeHb CIOKHOCTH II 11 B II 11 B
Osku1aeMblii TPOLIEHT BBITIOTHEHUS 30-50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15

7.4 | OmuceiBaTh C MOMOIIBIO (QYHKIWI pa3iIWdHBIE pEabHBIC 3aBUCHMOCTH MEXILY 1
BEIIMYMHAMH; HHTEPHPETUPOBATH TPa(UKN peasbHbIX 3aBHCHMOCTEH

7.5 OrnuceiBaTh p€aJibHbIC CUTYallUU Ha A3BIKE T€OMCTPUU, UCCIICAOBATH IMMOCTPOCH- 1
HBIE MOJEJIN C UCIIOJB30BAHUEM I'€OMETPUUCCKUX TIOHATUH | TEOpEM, peliaTh
TIPAKTUYECKUEC 3a1a9H, CBA3aHHBIC C HAXOKXKACHUEM IT€OMETPUICCKUX BEJINYUH

6.1, | AHanM3UpOBaTh pealibHbIC YMCIIOBBIC JaHHbIC, IPEACTABICHHbIC B TabJIMIaX, HA 3
7.6 | nmarpammax, rpaduKax

7.7 | Pematp npaxkTHdeckue 3aauu, TpeOyole CHCTEMAaTHIECKOro nepebopa Bapu- 1
aHTOB; CPaBHUBAThH IIAHCHI HACTYIUIEHHUs CIy4YallHbIX COOBITHIi, OLIEHUBAThH Be-
POSITHOCTH CIIy4aiHOTO COOBITHS, COTIOCTABIIATL H UCCIIEN0BATh MOJIENN peallb-
HOHM CHTyanuell ¢ KCIOJIb30BaHMEM alllapaTa TEOPHM BEPOATHOCTEH M CTaTH-
CTUKH

7.8 HpOBO,HI/ITL JOKa3aTCIbHBIC PACCYKACHUA ITPU PECIICHUN 3a/1a4, OLICHUBAThD JIO- 1
TUYECKYIO IPAaBUJIBHOCTH paCCy)KI[CHPIFI, paciio3HaBaThb OIIMOOYHBIC 3aKITIOYEC-
HHUA

2
Ka)]cﬂoe 3aJaHAC MOYKET OTHOCUTBCS Goree yeM K OTHOMY pasneny KOZ[I/Id)I/IKaTOpa DJIEMEHTOB COZCPKaAHUA.
* Kask10€ 3a/1aHHe MOKET OTHOCHTBCS GoJiee YeM K OJIHOMY pasjieny KoaudukaTopa TpeboBaHHii.
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8. IpomokutensHocTs OI'D Mo MmaTemaTuke
Ha BrInosiHeHHe 5K3aMeHalMOHHON paboThl OTBOIUTCS 235 MUHYT.

9. JlonoiHMTE/IbHbIE MaTepHaJbl U 000pyA0BaHuUe

ITepeueHb TOMOIHUTENBHBIX MaTEPHAJIOB U 00OPYAOBaHUS, MTOJIb30BAHUE KOTO-
peiMu paspemeno Ha OI'D, yrBepxkaeH npukazoM MunoOpHayku Poccun. YuactHH-
KaM pas3peliaeTcs HCIOIb30BaTh CIPAaBOYHBIE MaTepHalbl, COJEpXKAIlUe OCHOBHBIC
(dopMyJIBI Kypca MaTeMaTHKH, BbIIaBaeMble BMeCTe ¢ paboTol. PasperiaeTcs HCHomnb-
30BaTh JIMHEHKY. KanbKynaTopsl Ha SK3aMEHE HE UCIOJIb3YIOTCS.

10. Cucrema oneHHBAHHUsSI BBINOJHEHHsI OTAEJIBHbBIX 3aJaHMIl U YK3aMeHAIMOH-
HOI1 padoThI B LIEJIOM

JUi1st OLileHMBaHUSI PE3yJIbTATOB BBITOIHEHHs] PaOOT BBITYCKHHUKAMHU HCIIOJIb3YyeT-
cs oOmmii 6at. B Tabnmie 14 npuBoauTes crctemMa GOpMHUPOBAHHS 00IIEero Oasia.

MaxkcumalbHbIi 62t 3a paboty B ejaoMm — 32.

3aganus, oucHuBaeMbie | 0amIOM, CYMTAFOTCSI BBIIOJHEHHBIMH BEPHO, €CIH
yKa3aH HOMep BEpHOTO OTBETa (B 3aJaHUIX C BEIOOPOM OTBETa), MM BITMICAH BEPHBIH
OTBET (B 33/IaHUAX C KPAaTKHM OTBETOM), MM NPAaBHIBHO COOTHECCHBI OOBEKTHI JABYX
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Matematuka. 9 K1acc 9

MHOKECTB 1 3arcaHa COOTBECTCTBYIOIIAA IMOCICAOBATEIIbHOCTD HI/Iq)p (B 3aIaHUAX Ha

YCTaHOBJIEHHE COOTBETCTBHS).
Tabnuya 14.
Cucmema popmuposanus obujezo 6anna

Monysb «Anredpa»

MakcumanvHoe Koauuecmao 6408 Maxcumanvhoe Koauwecmso 6ain08

3a 00HO 3a0anue

Yacrs | Yacts 2 3a 3a 3a
qacTh 1 qacTh 2 MOJyJIb
Ne 1-8 Ne 21 No 22 Ne 23 B LeIoM
1 2 2 2 8 6 14

Monyanb «I'eomerpus»

Maxcumanvroe xoruvecmso 6ani08 Maxkcumanvroe konuvecmeo 6anos

3a 00HO 3a0anue

Yacts 1 Yacts 2 3a 3a 3a
Ne9-13 No 24 Ne 25 Ne2g | Tacrel | wacte2 fﬁ?ﬁgﬁl

1 2 2 2 5 6 11

Mopnyab «PeajbHasi MATEeMaTHKa»
MaxkcumanvHnoe Konuuecmeo 6annoe Maxcumanvroe Koauuecmso 6an08 3a Mooyib 8
3a 00HO 3a0anue yenom
Yacte 1, Ne 14-20
1 7

3amanHusi, OlEeHWBaeMble B 2 0ajlia, CYMTAIOTCS BBIMOJHEHHBIMH BEpPHO, €CIH
o0y4Jaronuiicsi BEIOpaNl MPaBUIBHBIHN MyTh PEIICHUS, U3 MUCHBMEHHO 3aUCH PEIICHUS
HOHATEH XOJ €r0 PacCyXIeHUH, IoIyueH BepHBIH OTBET. B 3TOM cilyuae eMy BBICTaB-
JSIETCs TIOJTHBIA Oay, COOTBETCTBYIOUIMI TaHHOMY 3afaHuio. Eciu B pelneHun aoiy-
[IeHa OMMOKa, He UMEIoNIas MPUHIMITHATLHOTO XapaKkTepa U He BIUSIONMAS Ha OOIIyI0
MPAaBUIIBHOCTH X0JIa PEIICHUS, TO YIaCTHHUKY BbICTaBiIseTCs 1 Gas.

B cootBerctBum c IlopsakoM mpoBeAeHHs] TOCYAapCTBEHHON WTOTOBOM aTTe-
cTamu 1Mo oOpa3oBaTENbHBIM IIPOrPaMMaM OCHOBHOTO 00IIero oopas3oBaHus (IIpHKa3
Muno6pnayku Poccun ot 25.12.2013 Ne 1394 3aperucrpupoBan Munrocrom Poccun
03.02.2014 Ne 31206)

«48. DK3aMeHalMOHHBIE Pa0OTHI IPOBEPSIOTCS ABYMsI dKcriepTamu. [1o pe3yiib-
TaTaM MPOBEPKH HKCIEPTHI HE3aBUCUMO JPYT OT IPYyTa BEICTABIIAIOT OaJIbl 32 KaXKIbIi
OTBET Ha 3aJlaHMs 3K3aMEHALlMOHHOW paboThl... B cilyuae cylIeCTBEHHOIO pacxokie-
HUS B Oayutax, BBICTABICHHBIX JABYMs JKCIIEpTaMM, Ha3HA4yaeTCsl TPEThsl MPOBEpKa.
CymecTBeHHOE pacXOoKAeHHE B Oaiax ONpeNesieHO B KPUTEPHSX OLIEHHBAHUS TIO CO-
OTBETCTBYIOIEMY YICOHOMY MPEIMETY.

Tpetuii sxcnepT Ha3Ha4daeTCsl NpeaceaTeseM NpeIMeTHOH KOMUCCUH U3 YHCIa
9KCIEPTOB, PaHee He MPOBEPSBLINX IK3aMEHALMOHHYIO padoTy.
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TperseMy 3KcHepTy mpemocTaBisieTcs MHpOpManus o Oalax, BBICTaBICHHBIX
9KCIIEPTaMH, paHee NPOBEPSBIIMMH 3K3aMEHAIIMOHHYIO paboTy oOydaromerocs. bai-
JIbI, BBICTABJICHHBIE TPETHUM DKCIIEPTOM, SIBISIFOTCS OKOHYATEIbHBIMIY.

1. Pabota HampaBiseTcs Ha TPETHIO IPOBEPKY, ECIH PACXOXKJICHUE B Oaiiax,
BBICTABJICHHBIX JIBYMS SKCIIEpPTaMH 3a BBITOJHEHHE JIFOOOT0 U3 3aJaHuif, COCTaBIIAET
2 dayuna.

B smom cnyuae mpemuil sxcnepm npoeepsiem moabko mo 3adanue, KOmMopoe
ObL10 OYeHeHO 08YMsL IKCNEPMAMU CO CIOJIb CYUWEeCBEHHBIM PACXOMHCOCHUEM.

2. Pabora yuactauka OI'D HampaBiisieTcsl Ha TPEThIO MPOBEPKY NPU HAIUIUH
pacxoxaeHHi B ABYX M 0ojiee 3aiaHUAX.

B smom cnyuae mpemuii sxcnepm nepenposepsiem 3adanus 21-26 ¢ pazeéphy-
MbIM OMBEmMOoM.

OO0 ocBoeHHH BHITYCKHHKOM DemepallbHOr0 KOMIOHEHTa 00pa30BaTeIbHOTO
CTaHJapTa B MpeaMeTHOH obnactu «MaTeMaTuka» CBUAETEIbCTBYET MPEONOICHUE UM
MHHUMAJIBHOTO TIOPOTOBOTO Pe3yNbTaTa BBIIOTHEHHS SK3aMEHAlMOHHON paboThl. Yc-
TaHABJIMBAETCA  CIEYIOIMA  PEKOMEHIYEMBIH  MUMUMANLHLIL — Kpumepuii:
8 G6an10B, Ha0paHHbIe 10 Beeil pabdoTe, U3 HUX — He MeHee 3 0aJLIOB 10 MOAYJII0
«Auredpa», He MeHee 2 0aJ10B 10 Moy 110 «['eomeTpus» U He MeHee 2 HALI0B 1O
Moayi0 «PeanbHasi MaTeMaTHKa». TONBKO BBITOIHEHHE BCEX yCIOBHH MHUHHUMAb-
HOTO KpUTepHs NaéT BHITYCKHUKY MPaBO HA MONyYECHHE MOJOKUTEIBFHOH SK3aMeHaIH-
OHHOIl OTMETKH 1O MATHOAIBHON IMIKane Mo MaTeMaTUKE WM IO anrebpe U reoMer-
puH (B COOTBETCTBUU € y4eOHBIM IUTAHOM 00pa30BaTeNbHON OpraHU3aINN).

12. U3menennss B KHM 2016 rona B cpaBHenun ¢ 2015 rogom

CTpyKTypa M colepKaHUE dK3aMEHAI[MOHHOW paboThl He M3MEeHWINCh. CKop-
PEeKTHpOBaHa CHCTEeMa OLIGHWBAHUS 3afaHuid 22, 23, 25, 26 (MakcMMaJbHBIA Oam 3a
BBITIOJIHEHUE KaXI0TO U3 HUX — 2). MakCUMaNbHBIH NIEpBUYHBIN 0asll 32 BHIOJTHEHHE
Bcel paboThI cHIDKEH ¢ 38 1o 32.
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Maremaruka. 9 kiaacc

11

Ilpunoorcenue

O000mennblii nu1ad Bapuanta KUM 2016 roaa
nasi TUA BbinmyckHukoB IX kiaaccoB
no MATEMATUKE

VYpoenu cnosxcrnocmu s3adanuii: 5 — b6azoewii, IT— nosviwennulil, B — evicokuil.
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Yacrs 1
Monyab «Aaredpa»
1 | VMeTb BBINOIHATH BBIYHCICHHS U IPEOOPa30BAHUS 1 1 b |1
2 | YMeTb BBINOIHATH BBIYUCIICHUS ¥ IPeoOpa3oBaHus 6| 1 b |1
3 |YMerTb BBIIONHATH BHIYUCICHHUS U IPEOOPa30BaHus, YMETh BbIIONHATS Tipe-|1,2| 1,2 | b | 1
obpa3oBaHus anredpandeckux BEIPAKEHUI
4 | YMeTb pemath ypaBHEHHs, HEPABEHCTBA M X CHCTEMBI 3 3 b |1
5 |YMeTb CTPOUTH U YUTATh rpaduKu HYHKIHIA 5 4 b |1
6 | YMeTb CTPOUTP M YUTATh rPpadUKH HYHKITHIA 4 4 b |1
7 | YMeTb BBINOTHATH MPe0Opa30oBaHMs areOpandecKiX BbIPAKCHUH 2 2 | B |1
8 | YMeTb pemaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 3,6/ 3 b |1
Moayanb «I'eomeTpusi»
9 YMeTb BBITOIHATE JICUCTBUS C TEOMETPUYECKUMH (BUTypaMu, KoopauHarta- | 7 5 | b1
MH U BEKTOpaMu
10 YMeTh BBINONHATD JEHCTBUS C TEOMETPHYECKUMH (Urypamu, koopauHata- | 7 | S | B | 1
MH U BEKTOpaMu
1 YMeTb BBINOIHATH JICHCTBHUS C TEOMETPHYECKUMH (HUrypaMu, KoopauHara- | 7 | S | b | 1
MH U BEKTOpaMu
12 YMeTb BBIIOJIHATB ICHCTBUS C TEOMETPUUYECCKUMH (UrypaMu, KoopauHarta- | 7 5 b |1
MH U BEKTOpaMU
[TpoBoanTH HOKa3aTeNbHBIE PACCYKACHUS MIPH PEIICHNH 3a1a4, OLlCHUBATh 7178 | B |1
13 |Ioru4ecKyro NpaBUIbHOCTE PACCyKACHUI, paclo3HaBaTh OLIMOOYHBIC 3a-
KIIIOUEHHUS
Moayab «PeajbHasi MaTeMaTHKA»
IMonp30BaThCA OCHOBHBIMHU €AMHHIIAMHE JJIMHBI, MAacCHl, BpeMeHH, ckopocti, |1, 8| 7 | b | 1
14 |mnomany, o0bEMa; BbIpakaTh 0ojiee KpyMHbIC eOUHHIBI Yyepe3 Oosee Mel-
KHe 1 Ha000pOT.
15 OmnucheBaTh ¢ MOMOIIBIO (DYHKIHUHA pa3IUYHBIE peanbHbIC 3aBUCHMOCTH Me- 5 7 15 1

Ky BEJIMYHHAMM; HHTEPIPETUPOBATH IPa()MKU PealbHbIX 3aBUCUMOCTEH
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Pemate HecnOXHBIE NMPAKTUYECKHUE PAcUYETHBIC 3aJaud; pemaTh 3amadd, cBs-| 1,3
3aHHbIE C OTHOLICHUEM, IPONOPLUOHAIBHOCTBIO BEJIMYUH, APOOSMH, MPOLEH-
16 |TamMu; HOJIB30BAThCS OLICHKOW M NPHKUAKOW IPH MPAKTHYECKUX pacdeTax; WH-
TEpPIPETHPOBATh PE3YJIBTAThl PELICHHS 33ad C y4ETOM OTpaHMYEHHH, CBA3aH-
HBIX C PeabHBIMU CBOHCTBAMHU PACCMATPHBAEMbIX 00BEKTOB

OnuceIBaTh peajbHbIC CUTyallUd Ha SA3BIKEC I'COMETPUH, UCCICAO0BATH IIOCTPO- 7
C€HHBIC MOJCJIHU C HUCHOJIB30BAHUEM I'€OMETPUYECKHUX TIOHATUN U TEOpEM, pe-
1IaTh NPAKTUYCCKUE 3a4a4U, CBA3AHHBIC C HAXOXIACHUEM I'€OMETPUUYCCKUX BE-
JINYUH

17

AHaJIPI?:PIpOBaTL PCaJIbHBIE YHCJIOBBIE JAaHHBIC, NMMPEACTABJICHHBIE B Taﬁnpmax, 8,9

18
Ha JMarpaMmax, rpadukax

Pemarp mpaktudeckue 3ajauu, TpeOyIOIMe CHCTeMaTHYeckoro mnepedopa Ba-| 8
PMAHTOB; CPaBHUBATh INAHCHI HACTYIUIEHUs CIIy4alHBIX COOBITUI, OIIEHUBAThH
BEPOSITHOCTH CIIy4aiHOTO COOBITHS, CONOCTaBIATh M MCCIENOBATh MOJEIH
peanbHOMH CUTyalHel ¢ UCIONIb30BaHUEM alllapaTa BEPOSATHOCTH M CTATUCTHKH

19

OCyHIeCTBJ'I}ITL NPAKTUICCKUE pACYETHI 110 Q)OpMynaM, COCTaBJIATh HECJIOKHBIE| 2

20
(hOopMyITBI, BEIp@XKAOLINE 3aBHCHMOCTH MKy BETHYHHAMA

Yacrtp 2

Monyab «Aaredpa»

VYMeTh BBINONHATE MPEoOpPa3OBaHUs ANreOPaNYecKUX BBIPAXKEHUH, pelIaTh

21 .
YPaBHEHU, HEPAaBEHCTBA M MX CHCTEMBI, CTPOUTh U YHTATh IpaduKu QyHKIMi

VYMeTh BBHINONHATH IMpeoOpa3oBaHUs anreOpandecKuX BBIPAXKEHHH, pelaTh
22 |ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI, CTPOUTD M YUTATh IpaduKu (GyHKIHUH,
CTPOMTH U UCCIIEIOBATH NIPOCTEHIIINE MATEMAaTHIECKUE MOJICITH

3,7

YMeTh BBINONHATH IMPeoOpa3oBaHUs anreOpandecKuX BBIPAKEHHH, pelarh
23 |ypaBHEHHs, HEPABEHCTBA U UX CUCTEMBI, CTPOUTD M YUTATh IpauKu (yHKIHH,
CTPOMTH U UCCIICIOBATH NIPOCTEHIIINE MATEMAaTHIECKUE MOJICITH

W

AN RN |0
})IW

4,2

Monyab «I'eomeTpus»

VMETh BBINONHATH AEHCTBHSA ¢ TEOMETPHUIECKUMH QHUIypaMHu, KOOPJAUHATAMH U
BEKTOPAMU

24

ITpoBoauTh HOKAa3aTENbHBIE PACCYXKICHHS IPH PEIISHHH 3a/a4, OLIEHUBATh
25 | TOTMYECKY0 HpaBWIBHOCTh pacCy)KAEHHH, pacro3HaBaTh OMNOOYHBIE 3a- |7,9
KITFOYCHHS

YMeTb BBIIOIHATH AEHCTBHUS C F€OMETPUUECKUMHU (PUTypaMu, KOOPIUHATAMU U
BEKTOpPAMH

26

~

Bcero 3amanuii — 26; 3 HUX

10 THITY 3aJaHUi: 3alaHUil ¢ KpaTKUM OTBeTOM — 20, 3a/laHU ¢ pa3BEepHYTHIM OTBETOM — 6;
10 ypoBHIO ciokHocTu: b —20; I1—4; B — 2.

MaxkcuManbHBIH IepBUYHBIN 0aiT 3a padoty — 32.

Obuiee BpeMs BBIITOIHEHHUs paboThl — 235 MUHYT.
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