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Crnennpuxanus
KOHTPOJIBHBIX H3MEPUTENbHBIX MATEPHAJIOB VIS IPOBEACHHUS
B 2019 roay 0CHOBHOIO rocyapcTBEHHOI0 IK3aMeHa
no MATEMATHUKE
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Cnenudukanus
KOHTPOJIBHBIX H3MEPHUTEJILHBIX MATEPUAJIOB /151 IPOBEAEHHS
B 2019 roxy 0CHOBHOI0 rocyAapCcTBEHHOI0 IK3aMeHAa
no MATEMATHUKE

1. HazHayeHne KOHTPOJIBHBIX H3MepHTeNbHbIX MaTepuanos (KMM) ocHoBHOro
rocyiapcTBeHHoro 3k3amena (OI'J) — oueHUTH ypoBeHb 00LICOOpPa30BATEILHOM
MOATOTOBKH II0 MAaTeMaTHKE BHITyCKHHKOB [X KiaccoB 00meoOpa3oBaTeIbHBIX Opra-
HU3alM{ B LEJIX FOCYyJapCTBEHHON UTOTOBOM aTTECTAllMK BBITYCKHUKOB. Pe3ysbTaThl
9K3aM€Ha MOTYT OBITh HCIONIB30BaHbI MpH MpHEME oOydaroluxcs B MpodUIbHBIE
KJIaCCHI CpeTHEH IIKOIIBI.

OI'D mpoomutcs B coorBercTBuu ¢ denepanbHbIM 3akoHOM OT 29.12.2012
Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparnumy.

2. JIokyMeHTbl, onpeessiionue cogep:xanne KUM

ConeprkaHue sK3aMeHAIOHHOH paboTsl OI'D ompenensercs Ha ocHoBe Dere-
PaJIBHOTO KOMIIOHEHTa IOCYJapCTBEHHOI'O CTaHIapTa OCHOBHOIO oOIiero obpasona-
HUs 110 MaTeMatuke (nmpukas Munoopasoanust Poccun ot 05.03.2004 Ne 1089).

3. Hoaxoasl k 0TGOPY coepxkaHus, pa3padoTke cTpyKTypsl KUM

Crpykrypa KM OI'D oTBeuaeT menw MOCTPOCHHS CHCTEMBI AU HEpeHInpo-
BaHHOTO OOY4YCHHsI MaTeMaTHKe B COBPeMeHHOI 1mkoie. uddepenunanus odyueHus
HalpaBJieHa Ha pElICHUE NIBYX 3anad: (OpMHUPOBaHMs y Bcex oOydaromuxcs 0a30Boi
MaTeMaTHYeCKOI TOATOTOBKH, COCTABISIOMIEH (YHKIMOHATBHYIO OCHOBY OOIIEro 00-
pa3oBaHU, ¥ OTHOBPEMEHHOTO CO3aHMsl YCIIOBUH, CIIOCOOCTBYIOIINX ITOIYYEHHIO Ja-
CTbIO0 00YYarOIMXCs MOATOTOBKHU IOBBILIEHHOTO YPOBHSI, JOCTaTOYHOM Il aKTHUBHOTO
HCTIONB30BaHNsl MAaTEMAaTHUKH BO BpeMs NAJbHEWIIEro oOydeHHs, NMPEKAe BCEro NMpH
H3y4deHUH €€ B CpeHeH IIKOoIe Ha MPO(GHUIEHOM ypOBHE.

B sk3aMeHanMOHHOW MOJENH HAIIM OTPaKCHHUE KOHICTITYaJbHBIC MTOJ0KCHUS
DenepabHOTO FOCYIApCTBEHHOTO 00Pa30BaTEILHOIO CTaHJapTa OCHOBHOI'O OOIIEro
oOpasoBanus (npuka3 MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 ytBepxe-
HUM (pemepabHOTO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTAaHJapTa OCHOBHOTO 00-
mero obpazoBanus»). KUM paspaboTaHbl ¢ y4ETOM IOJIOKEHUS O TOM, YTO pe3yJibTa-
TOM OCBOCHHsI OCHOBHOW 00pa3oBaTeibHON MpOrpaMMbl OCHOBHOTO 001Iero oopaso-
BaHUs JOJDKHA CTaTh MAaTeMaTH4ecKas KOMIIETEHTHOCTh BBITyCKHUKOB, T.€. OHH
JIOJDKHBI: OBJAJIETh CIICIA(GHYCCKUMH IS MaTEMaTHKH 3HAHUSAMH M BUAAMH JCATEIIb-
HOCTH; HAay4uTbCs NpeoOpa30BaHUIO 3HAHUS U €ro IPUMEHEHHI0O B Y4eOHBIX
U BHEYYEOHBIX CHTyalusX; cOPMHUPOBATh KayecTBa, MPHUCYILIHE MAaTEeMaTHYECKOMY
MBILICHAIO, & TAK)KE OBIIAIETh MATEMAaTHIECKOW TEPMUHOJIOTHEH, KITFOUEBBIMHU TIOHSI-
THSMH, METOaMH ¥ IPHEMaMH.
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B memsax obecnedenus 3pHeKTHBHOCTH MPOBEPKH OCBOCHMS 0a30BBIX IMOHATHH
Kypca MaTeMaTHKH, YMEHHUS IPUMEHITh MaTeMaTHUeCKUe 3HAHUS 1 PelIaTh MPAaKTHKO-
OPHEHTHPOBAHHBIE 33/1a4H, a TAKXKE C YUETOM HAJIMYHs B IPAKTUKE OCHOBHOM IIKOJIBI
KaK pa3genbHOro MPerofaBaHus IPEeAMETOB MAaTEeMAaTHIECKOTO IMKIIA, TaK U Mperoa-
BaHMS WHTETPHPOBAHHOTO Kypca MAaTEMAaTHKH B SK3aMEHAIMOHHOW padoTe BEIIETEHO
JIBa MOZyJIsL: «Auredpay» u «I'eoMeTpus».

B »Kx3ameHanimoHHON MOJENM HCIIONB3yeTCsl CUCTEMa OICHUBAHUS 3aJlaHUM C
Pa3BEepHYTHIM OTBETOM, OCHOBaHHAS HA CICAYIOIIHIX ITPUHIIUIAX.

1. BO3MO>HEI pa3miIHbIe CIIOCOOBI U 3aIIMCH Pa3BEpPHYTOTO pemeHus. [ maBHoe
TpeboBaHHE — pellleHHe A0KHO OBITh MaTeMaTHYEeCKH IPAMOTHBIM, M3 HETO JOKEH
OBITh MTOHSATEH XOJ paccyXJIeHuil aBTopa paboTel. B ocranbHOM (MeToa, ¢popma 3aru-
CH) pelIeHIe MOXKET ObITh MPOM3BOIBHEIM. [I0THOTa 1 0O0CHOBAaHHOCTH PacCyKACHUI
OLICHUBAIOTCS HE3aBHCUMO OT BBIOPAHHOT'O MeToJa pemeHus. [Ipn 3ToM omeHuBaeTcst
HpOJBHKEHHE BBITYCKHUKA B PEIICHUH 3a[a4ull, a HE HEJOUYEThI IO CPABHEHHUIO C «ITa-
JIOHHBIMY pEIIeHHEM.

2. Tlpn pemreHWn 3agady MOXKHO HCIIONB30BAaTh 0€3 JTOKA3aTENBCTB M CCHUIOK
MaTeMaTH4YecKue (akKThl, CoepiKaIrecss B yUcOHUKaX M Y4eOHBIX MOCOOMAX, PEKO-
MEHJyEeMBIX K UCIIOJIb30BAHUIO MPH peaau3allii UMEIOMIUX roCyAapCTBEHHYIO aKKpe-
JUTAUIO 00pa30BaTENIbHBIX IPOTPAMM CPEJHETO OOIIEro 00pa30BaHMUS.

TekcThl 3agaHui TpeuIaraeMoll MO 9K3aMEHAIlMOHHOH pabOoTHl B IIEJIOM
COOTBETCTBYIOT (OPMYJIUPOBKAM, NPHHATHIM B Y4eOHHKAaX M Y4eOHBIX MOCOOMSX,
BKITIOUeHHBIM B DeepanbHbId IepedeHb yueOHUKOB, PEKOMEHIyeMbIX MuHHCTEPCT-
BOM 00pa30oBaHUS W HaykH P® K HCIONB30BAHMIO IPH pealn3aliil UMEIOMNX rocy-
JIAPCTBEHHYIO aKKPEANUTALMIO 00Pa30BaTEIBHBIX IPOrPaMM OCHOBHOT'O 00IIero oopa-
30BaHUsL.

4. Cs13b 3Kk3aMeHalnMoHHoi Moaeau OI'D ¢ KUM EI'D

ConepxarellbHOE €IWHCTBO TOCYJApPCTBCHHOW HMTOTOBOW aTTECTAllMH 3a KypC
OCHOBHOM M CPEJHEH IIKOJIbI 00eCIeYrBaETCsl OOIMMHE MOJIX0AaMHU K pa3paboTke KO-
TU(QHUKATOPOB IEMEHTOB COICPIKAHUS U TPEOOBAaHUH K YPOBHIO TIOATOTOBKH BBIITYCK-
HUKOB 110 MaTeMartuke. O0a koauuKaTopa CTpOsTCS Ha OCHOBE pasjena «Maremartu-
ka» denepaabHOro KOMIIOHEHTA TOCYJApCTBEHHOTO CTaHJapTa 001ero o0pa3oBaHusl.

5. XapakTepucTHKa CTPYKTYPHI U coaepxkanusa KUM

Pabota cocrout u3 nByx Monyiel: «Anredbpa» u «l'eomerpus». B kaxnom mo-
IyJie ABE 4aCTH, COOTBETCTBYIOLIME MPOBEPKE Ha 0a30BOM U MOBBIIIEHHOM YPOBHSIX.

IMpu npoBepke 0a30BOil MaTeMaTHYECKOH KOMIETEHTHOCTH OOydaromuecs
JIOJKHBI IIPOAAEMOHCTPUPOBATh BIaJJCHUE OCHOBHBIMU aITOPUTMaMHU, 3HAHUE U IOHU-
MaH{e KIIOYEBBIX JIEMEHTOB COAEP)KaHMA (MaTeMaTHYECKUX MOHSATHH, UX CBOMCTB,
MpUEMOB pEIICHHUs 3124 U MPOU.), YMEHHE MOJIb30BaThCSI MAaTEMAaTHUYECKON 3aMuChio,
MIPUMEHATh 3HAHUS K PEIICHHI0 MaTeMaTHYeCKHUX 3a7a4, HE CBOAAIIUXCA K MPAMOMY
NIPUMEHEHUIO aITOPUTMA, a TalkoKe NMPUMEHITh MATEMAaTUYECKUE 3HAHMS B IIPOCTEH-
[IMX MPAKTUYECKUX CUTYaIUSIX.

Yactu 2 moxmyneit «Anredpay u «['eoMeTpus» HampaBleHbl Ha MPOBEPKY BIIa-
JICHUSI MaTepraloM Ha MOBBIIICHHOM ypoBHe. X HasHaueHne — muddepeHupoBars
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XOpOILIO YCIEBAIOIINX MIKOJIGHUKOB IO YPOBHSM IOATOTOBKH, BBISIBUTH Hambolee
TIOATOTOBJIEHHYIO YacTh BBITYCKHUKOB, COCTABJISIONIYIO MOTEHIIMAIbHBIH KOHTHUHTEHT
IPOQUIBHBIX KIacCOB. DTH YaCTH COIEPXKAT 3aJaHusl MOBBIIICHHOTO YPOBHS CI0XKHO-
CTH U3 PA3NUYHBIX Pa3/IeNoB Kypca MaTeMaTHKU. Bee 3amanus TpeOyroT 3amucu perie-
HUHN U OTBeTa. 3aJjaHNs PACIOJIO0KEHBI [0 HAPACTAHUIO TPYIHOCTH — OT OTHOCHUTEIb-
HO IIPOCTHIX A0 CJIOXKHBIX, IPEAINOJIaraloux cBOOOJHOE BlIaICHE MAaTepHaIoM U XO-
pomuii ypoBeHb MaTeMaTUYECKON KyJIbTYPBHI.

Monynb «Anrebpa» comepxut 17 3amanuit: B yacmu | — 14 3agaHui;
B uacmu 2 — 3 3agaHusl.
Monyne «['eomerpusiy copepkutr 9 3amanHuit: B uacmu | — 6 3anaHuii;

B yacmu 2 — 3 3aaHusl.
Bcero B pabore 26 3amanmif, m3 kxoTopeix 20 3amaHUi 0a30BOr0 ypOBHS,
4 3aaHMs TOBBIMICHHOTO YPOBHA M 2 3a/IaHUS BEICOKOTO YPOBHSI.

Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsam 9K3aMeHAyUOHHOU pabomol

MaxkcumanbHbIN
. Konngectso o
Ne | Yactp pabotsI Tun 3ananuii . MepPBUYHBII
3aJaHu’
Oamn
1 Yacrs 1 C KpaTKuM OTBETOM B BHJE OJHOMH 3 3
mudpbl, KOTOpas COOTBETCTBYET HO-
Mepy MPaBHIBHOTO OTBETA
2 Yacrs 1 C KpaTKHMM OTBETOM B BHJE YHCIA, 17 17
OCJIEI0BATENLHOCTH LD
3 Yacts 2 C pa3BEpHYTHIM OTBETOM 6 12
Hroro 26 32

6. Pacnpenenenne 3ananuii KM no copepskaHuio, NpoBepsieMbIM YMEHHSIM H
cnocodam AesiTeJIbHOCTH

Monynbs «Anrebpay.

Yacme 1. B 3T0# 4acTu SK3aMEHAIMOHHOW pa0OThI COAEPIKATCS 3aJaHHs IO
BCEM KIIIOYEBBIM paszzienaM Kypca aareOpbl OCHOBHOW MIKOJIBI, OTPaXEHHBIM B KOJH-
¢dukatope amemento copepxkanus (KIC). KommuecTBo 3a1aHuii 0 KaxIoMy U3 pas-
JenoB Koxudukaropa NPUMEPHO COOTBETCTBYET YIEIbHOMY BECy 3TOro pasjena
B Kypce. PacnipeaeneHue 3agaHuii o paszaeiiaM cojiepikaHus PUBEACHO B TaduIe 2.

Tabauya 2. Pacnpedenenue 3adanui yacmu 1 no pazoenam cooepaicanus Kypca Mamemamuxy

Kox mo KOC Hazanue pa3znena KOHH%C{BO
3a7aHui
1 Uncrna ¥ BBIYUCICHUS 3
2 AnrebpandecKkue BoIPaKEHHS 3
3 YpaBHEHHUS 1 HEPABEHCTBA 2
4 YucnoBble MOCIEA0BATEILHOCTH 1
5 DyHKIMK U rpaduKH 2
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8 ‘ CraTucTHKa U TEOpHs BEPOATHOCTEH 3

OpHEeHTHPOBOYHAS 10JIS 33IaHUH YacTh 1, OTHOCSILIMXCS K KaXKIOMy U3 pasje-
J0B KoxupuKaTopa TpeOoBaHMIA, IpeCTaBICHA B Ta0ume 3.

Tabruya 3. Pacnpedenenue 3adanuti uacmu 1 no nposepsiemvim ymeHusM u cnocobam oeticmeui

Matematuka. 9 k1acc 6

Monyne «['eomeTpus».

Yacmob 1. B aTol YacTh 3K3aMEHAIIMOHHOH pabOTHI conepkaTcs 3alaHus 110
BCEM KJIFOYEBBIM pa3jiejiaM Kypca reOMEeTPHH OCHOBHOM MIKOJIbI, oTpaxEéHHbIM B KOC.
Pacrnipenenenue 3aanuii o pasnenamM coJiepyKaHusl IPUBEICHO B TabHIIE 6.

Tabnuya 6. Pacnpedenenue 3adanuil yacmu 1 no pazoenam cooepicanus Kypca Mamemamuxu

Kon no K3C Hazanue paszena KZJ;;:I;IBO
7.1 I'eomerpuyeckue GpUryps! U UX CBOHCTBA 1
7.2 Tpeyroneauk 1
7.3 MHOTOYTOIBHUKI 1
7.4 OKpYXHOCTB U KPYT 1
7.5 W3mepenne reoMeTpUUECKUX BEINUYUH 2

OCHOBHbIE YMEHHS Kommaectso
Kog mo KT b . .
1 cocoOBb! JeHCTBHI 3ajaHni
1 YMeTb BBINONHAT BEIYUCICHHUS 1 IPE0Opa30BaHUs 2
2 YMeTh BBINOTHATH MPeo0pa3oBaHs aredpandecKuX BhIpaKEHHN 2
3 YMeTb pemaTh ypaBHEHHUs], HEPABEHCTBA M UX CHCTEMBI 3
4 VYMeTb CTPOUTb U YUTATh rpaduKu HyHKIHMI 1
6 YMeTh paboTaTh CO CTaTHCTHUECKOH MH(pOpMaIel, HaXOAUTh YacTo- 3
TY M BEPOSITHOCTD CIIy4aiHOTO COOBITHS
7 YMeTh HCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHS B IpaKTHYe- 3
CKOH JIeSITENIBHOCTU ¥ ITOBCEJHEBHON XKU3HU, YMETh CTPOUTH U HCCIIE-
JI0BaTh MPOCTEHIINE MaTeMaTHIECKUE MOJICITH

Yacme 2. 3apaHus 4acTd 2 MOJyJIS HANPaBJICHBI HA MPOBEPKY TAKUX KayeCTB
MaTeMaTHYeCKOW MOJrOTOBKH BBIITYCKHHUKOB, KakK:
= yBepeHHOE BiajJieHne (popMabHO-ONIEePATUBHBIM aIreOpandeckuM armnapaTom;
* yMEHHE PEIINTh KOMIUICKCHYIO 3a7ady, BKJIIOYAIONIYI0 B ceOs 3HAHUS U3 pas-
HBIX TeM Kypca anreOpsbl;
" YMEHHME MATEMaTHYECKU I'PAMOTHO M SICHO 3alUCaThb pelleHue, IPUBOLL IIPU
3TOM HEOOXOMMBIC MOSICHEHUS U 000CHOBAHHS;
" BJIaJICHHE NIMPOKHM CIIEKTPOM MPUEMOB U CIIOCOOOB pacCyKICHHI.
Pacnipenenenue 3ananuii yactu 2 no paszaenaMm Koau(pUKaTopoB 3JIEMEHTOB CO-
IepkaHusT ¥ TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHHKOB IPEICTABICHO
B Tabmmmax 4 u 5.
Tabnuya 4. Pacnpedenenue 3adanuil yacmu 2 no pazoenam coOOepicanusl Kypca Mamemamuxu

Kox mo KOC HazBanue pa3nena K(;ZZ::;;BO
2 AnredpandecKue BbIPaKEHUS 1
3 YpaBHEeHUS 1 HEpaBEHCTBA 1
5 OyHKIHU U TpadUKH 1

Tabauya 5. Pacnpedenenue 3adanuil yacmu 2 no NpogepsiemMbli YMEHUAM U cnocodam 0eticmeuil

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

Tabnuya 7. Pacnpedenenue 3adanuil yacmu 1 no nposepsemvim yMeHUsSM U cnocobam oeicmeuil

OcHOBHbIE YMEHHUS Konnyectso 3a-
Kon no KT o o o
U croco0b! JefcTBUI JTaHUH
5 YMeTb BBHINONHATH ACHCTBUS C TEOMETPHYCCKHUME (UIypaMH, KO- 4
OpIMHATAaMHU U BEKTOpaMHU
75 OnuceIBaTh peanbHbIC CUTYaI[UU Ha A3bIKE TEOMETPHHU, UCCIIE0- 1
BaTh IIOCTPOCHHBIE MOJIEIIH C HCIIOJIb30BAHUEM I'€OMETPHYECKIX
TIOHATHI ¥ TEOPEM, pelIaTh MPaKTUIECKUE 3a/1aul, CBI3aHHbIE C
HaXO0X/ICHUEM F€OMETPUUCCKHUX BEINYUH
78 IIpoBoauTh NOKa3aTeNbHBIE PACCYXICHHUS NPH PELICHUH 3ajad, 1
OLIEHUBATh JIOTHYECKYIO MPABUIBHOCTH PAcCyKICHHH, Pacro3Ha-
BaTh OIIHOOYHBIC 3AKITIOUCHHS

Yacmo 2. 3amaHus 9acT 2 3K3aMEHAIIMOHHOW pabOoThl HAMPaBIICHBI HAa TPOBEPKY
TaKUX KA4eCTB FeOMETPUIECKOM MOArOTOBKH BBITYCKHUKOB, KaK:

® yMEHHE PEUIUTH IUIAHUMETPHICCKYIO 3a/ady, MPUMCHSS Pa3IHYHbIC TEOPETH-

YeCKHe 3HAHUS Kypca TeOMETPHH;

= yMEHHE MAaTeMaTH4YeCKH I'PAMOTHO W SICHO 3alUCaTh PEUICHHE, TPUBOIS TPU

3TOM HEOOXOIMMEIE MOSICHEHHS H 00OCHOBAHHS;

= BIaJICHHE IMUPOKUM CIIEKTPOM MPUEMOB M CIOCOOOB PACCYKICHUH.

Pacnipenenenvie 3aanuii 4actu 2 mo pasnesiaM Koau(pUKaTOPOB dJIEMEHTOB CO-

JIepKaHusT ¥ TPeOOBAHUM K YPOBHIO MOJATOTOBKH BBIMYCKHHKOB MPEICTABICHO

B Tabmunax 8 u 9.
Tabnuya 8. Pacnpedenenue 3adanui yacmu 2 no pazoenam coOepiucaniis Kypca Mamemamuxu

Kox o KT OcHOBHEBIE yMeHnA KonW{eCTuBo
U croco0b! IefcTBUi 3aJaHui
YMeTb BBINOJIHATH IPe0Opa30BaHUs areOpandecKiX BhIPaKCHUH 1
YMeTb penraTh ypaBHEHNUs, HEPAaBEHCTBA U UX CHCTEMBI 1
YMeThb cTpOUTh U YUTATh Tpaduku GpyHKIUi 1

© 2019 MDenepanpHas ciyxba o Hag30py B cepe obpazoBanust 1 Hayku Poccuiickoit Deneparmn

Komnnuectso
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3ajaHUH
7 T'eomeTpus 3
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Tabauya 9. Pacnpedenenue 3adanuil yacmu 2 no npogepsieMblM YMEHUM U Cnocodam 0eticmeuil

OCHOBHBIE YMEHUS KomnunuectBo 3a-
Kox mo KT N . .
1 CIIOCOOBI ICHCTBHI JaHu’
7.8 IIpoBoaUTh JOKA3aTENbHBIC PACCYKICHUS MPU PELICHHU 3ajad, 1
OIIEHHMBATH JIOTHYECKYIO TPABUIEHOCTH PAacCyXICHUH, pacro3Ha-
BaTh ONIMOOYHBIC 3AKITIOUCHHSI
5 YMeTb BBHINONHATH ACHCTBUS C TEOMETPHYCCKHUME (UTypaMH, KO- 2
OpAMHATAMH U BEKTOPAMHU

7. Pacnpenenenue 3aganuii KUM mo ypoBHSIM CJ10:KHOCTH
B Tabn. 10 npuBeneHo pacnpenenenue 3aaanuii KM 1o ypoBHSIM CIIOKHOCTH.

Tabnuya 10. Pacnpedenenue 3a0anuil 5K3aMeHAYUOHHOU pabombl NO YPOGHSM CLONCHOCU

Matematuka. 9 k1acc 8

10. Cucrema oneHHBAHHUsI BBINOJHEHHs] OTIEJIBHbBIX 3aJaHMIl U YK3aMeHAIMOH-
HOI1 padoThI B LIEJIOM

JUi1st OLleHMBaHUSI PE3yJIbTATOB BBITOIHEHHs] PaOOT BBITYCKHHKAMHU HCIIOJIb3YyeT-
cs oOmmii 6amt. B Tabnmie 12 npuBoauTes crcteMa GOpMHUPOBAHHS 00IIEero Oaia.

MakcumalbHbIi 6aut 3a paboty B menom — 32.

3aganus, oucHuBaeMbie | 0amiOM, CYMTAFOTCSI BBIIOJHEHHBIMH BEPHO, €CIH
yKa3aH HOMep BEpHOTO OTBETa (B 3aJaHUIX C BEIOOPOM OTBETa), MM BITMCAH BEpPHBIH
OTBET (B 33/IaHUAX C KPaTKHM OTBETOM), MIIM NPAaBMIBHO COOTHECCHBI OOBEKTHI JABYX
MHO)KECTB U 3aIlliCaHa COOTBETCTBYIOLIAs MMOCICAOBATEILHOCTD UG (B 3aAaHUAX Ha

YCTaHOBJICHUE COOTBCTCTBI/IH).
Tabruya 12. Cucmema gpopmuposanus obweeo bania

o Komnnaectso MakcuManbHbIi TepBUYHBIH
YpoBeHb CI0XXKHOCTH 3aaHUI "
3aaHUI Gan
BazoBbrit 20 20
TToBbIIICHHBIIH 4 8
Broicokuii 2 4
Hroro 26 32

Yacms 1 cocrout n3 3amanuii 6azoBoro yposHs ciaoxHoctH (Bb). B sx3amenari-
OHHOI1 paboTe 3aJaHMs MO YPOBHIO CIIOXKHOCTH PACIPEICISIOTCS CIEAYIOINM 00pa-
30M: 8 3aJaHWii C TpeArnonaraeMbpIM NpoleHToM BbimonHeHus: 8§0-90, 8 3anmanuit
C TIpeIoiaraeMbeIM mporeHToM BeinonHeHus: 70—80 u 4 3amaHus ¢ mpeanoiaraeMbIM
IIPOLIEHTOM BbIIONHEHU 60—70.

Yacmu 2 monyneit «Anrebpa» u «['eoMeTpus» COCTOAT U3 3aJaHUI MOBBIIICH-
nHoro (IT) u Beicokoro (B) ypoBHeii cioxkHoctu. [TnaHupyembie MPOIEHTHI BBIMOJIHE-

HUS 3aJJaHui gacTell 2 mpuBeAeHsI B Tadmume 11.
Tabauya 11. IInanupyemviii npoyenm 8ulNOIHeHUs 3a0anull yacmeti 2

Monyub «Anredpa»

MaxcumanvHoe Koauuecmaso 6408 MakcumanvHoe Koiuuecmeo 6ani0s

3a 00HO 3a0anue

Yacts 1 Yacts 2 3a 3a 3a
4acTh 1 4acThb 2 MOJyJIb
No 1-14 No 21-23 B LIETIOM
1 2 14 6 20

Monyanb «I'eomerpus»

Maxcumanvroe xoruvecmso 6ani08 Maxcumanvroe xoaruvecmso 6ai08

3a 00HO 3a0aHue

Yacrs 1 Yacrts 2 3a 3a 3a
9acTs | 4acTh 2 MOJyJIb
Ne 15-20 Ne 24-26 B HETOM
1 2 6 6 12

Monynb Anrebpa I'eomerpus
Howmep 3amanus 21 22 23 24 25 26
YpOBEHb CIOKHOCTH II II B II II B
O’KuIaeMBbIii TIPOIICHT BBIMTOTHEHUSI 30-50 15-30 3-15 30-50 15-30 3-15

8. [IpopokuTenbHocTh OI'D Mo MmaTemaTuke
Ha BrImonHeHNe S5K3aMeHAIMOHHOM pabOThI OTBOIUTCS 235 MUHYT.

9. lonoJiHMTe/IbHbIE MATEPUAJIBI M 000PY/I0BaAHUE

[epeyeHP TOMOMHUTETBHBIX MAaTEPHAIIOB B 000PYAOBAHUS, ITOJTB30BAHUE KOTO-
peIMu pasperieHo Ha OI'D, yTBepxaeH npuka3oM PocobpHanzopa. YuacTHUKaM pas-
pemaeTcsi NCHOIb30BaTh CIPAaBOYHBIE MAaTEPUAIIbl, COAEPIKAIIUEe OCHOBHBIE (YOPMYJIBI
Kypca MaTeMaTHKH, BBIaBaeMble BMecTe ¢ paboToil. Pa3pemnraercs HCIOIb30BaTh JIH-
HEWKy, yTrONbHHUK, UHbIE MIA0JIOHBI Ul NOCTPOCHUS TeOMETpHYEeCKUX (Uryp. 3ampe-
[IaeTCsl UCIOIB30BAaTh MHCTPYMEHTHI ¢ HAHECEHHBIMH HA HUX CIIPaBOYHBIMU MaTepua-
namu. KanpKyaTops! Ha S5K3aMeHe He UCIONB3yIOTCS.
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3amanusi, OlEHWBaeMble B 2 0ajlia, CYMTAIOTCS BBIMOJHEHHBIMH BEpPHO, €CIH
o0y4Jarouiicss BEIOpaNl MPaBUIIBHBIHN ITyTh PEIICHUS, U3 MTUCHBMEHHO 3aUCH PEIICHUS
MOHATEH XOJ €ro PacCyXIeHWUH, IoIyueH BepHbIH OTBET. B 3TOM cilyyae eMy BBICTaB-
JSIETCS TIOJTHBIA 0ay, COOTBETCTBYIOUINN TaHHOMY 3afaHuio. Eciu B perneHun aoy-
[IeHa OMMOKa, He UMEIoIIas MPUHIMITUATILHOTO XapaKkTepa U He BIUSIOMIAs Ha O0IIYyI0
MPAaBUIIBHOCTH X0JIa PEIICHUS, TO YIaCTHHUKY BbICTaBiseTCs 1 Gas.

B coorBerctBun c IlopsakoM mpoBeAeHHs] TOCYAapCTBEHHON WTOTOBOM aTTe-
cTaruu Mo oOpa3oBaTENbHBIM IIPOrPaMMaM OCHOBHOTO 00mIero oopa3oBaHus (IIpHKa3
Muno6pnayku Poccun ot 25.12.2013 Ne 1394 3aperucrpupoBan Muntoctom Poccun
03.02.2014 Ne 31206)

«48. DK3aMeHalMOHHBIE Pa0OTHI MPOBEPSIOTCS ABYMsI dKcriepTamu. [1o pesyib-
TaTaM MPOBEPKH HKCIEPTHI HE3aBUCHMO JPYT OT IPYyTa BBHICTABIISIOT OaJIbl 32 KaXKIbIi
OTBET Ha 3aJaHUs dK3aMEHAI[MOHHOI paboTHL.. B ciydae cymecTBeHHOTo pacxoxie-
HUS B Oayutax, BBICTABICHHBIX JABYMs JKCIIEpTaMM, Ha3HA4yaeTCsl TPEThsl MPOBEpKa.
CymecTBeHHOE pacXoKAeHHE B Oaiax ONpeNesieHO B KPUTEPHSIX OLIEHUBAHUS IO CO-
OTBETCTBYIOIEMY YICOHOMY MPEIMETY.

Tpetuii sxcnepT Ha3Ha4YaeTCsl NpeceaTeseM NPeIMEeTHOH KOMUCCUH U3 YHCiIa
9KCIEPTOB, PaHee He MPOBEPSBLINX IK3aMEHALMOHHYIO padoTy.
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Matematuka. 9 K1acc 9

TpetseMy 3kcnepTy mpegocTaBiseTcss HHpopManus o Oainax, BBICTABICHHBIX
9KCIIEPTaMH, paHee NPOBEPSBIIMMH 3K3aMEHAI[MOHHYI0 paboTy oOydaromerocs. bai-
JIBI, BBICTABJICHHBIE TPETHUM DKCIEPTOM, SIBISIFOTCS OKOHYATEIbHBIMEY.

1) PaGora HampaBisieTcst Ha TPETHIO MPOBEPKY, €CIHM PacXOoXkIeHHe B Oayuiax,
BBICTABJICHHBIX JBYMS SKCIIEpPTaMH 3a BEHIOJIHEHHE JIFOOOTO U3 3aaHuUif, COCTABIISAET
2 bamna. B aToMm ciydae TpeTHi SKCIIEpT MPOBEPsIET TOJIBKO OTBET Ha TO 3aJlaHUE, KO-
TOpOe OBIIO OLIEHEHO ABYMS SKCIIEPTaMHU CO CTOJb CYIECTBEHHBIM PACX0XKICHHEM.

2) Pabora yuactHuka OI'D HampaBisieTCsl Ha TPEThIO MPOBEPKY MPU HAIUIHH
pacxokAeHHI B ABYX WIH OoJee 3afaHusAX. B 3ToM ciryuae TpeTHii SKCIepT mepenpo-
BepsieT 3aganust 21-26 ¢ pa3BEPHYTHIM OTBETOM.

Ha ocHoBe 0annoB, BBICTAaBIEHHBIX 32 BBIIIOIHEHUE BCEX 3aJaHUI pabOTHI, MOJ-
CUUTHIBACTCS 00mMil a1, KOTOPEIA MEPEeBOANTCSA B OTMETKY IO MATHOAIBHON IIKa-
7e.

11. U3menenuss B KUM 2019 roga B cpaBHenuu ¢ 2018 rogom
N3menenus ctpykrypsl u conepxkanust KUM oTcyTcTBYIOT.
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Matematuka. 9 k1acc 10

Ilpunooicenue
O000mennblii n1ad Bapuanta KUM 2019 roga
nasi THA BbimyckHukoB IX kiaaccoB
no MATEMATUKE

VYpoesnu cnoscrnocmu sadanuii: 5 — b6azoewii, IT— nosviwennslil, B — ebicokuil.

No . ! ]
x| 5 =g
n/m SE|l 2x=| S |5E
<] % g 5| & 'é <
2| S| ECF
OCHOBHBIE TIPOBEPsIEMbIE TPEOOBAHUS 35 2 g § >§ &
K MaTeMaTH4YeCKO! ITOIr0TOBKE a2 X 5\8 S |5 g
2ol 52| 2 |55
e8| 85| 8 |EE
2l eg| 2|53
ZE| 5| R (|2E
HQ| & |23
S=| o R

2| =

Yacrs 1
Monyab «Aaredpa»
1 | YMeTb BBINOIHATH BBIYUCIEHUS U PeoOpa3oBaHus 1 1 | B |1
2 |ITonp30BaThCsl OCHOBHBIMH CITUHUIAMHU UTHHBI, MAaCcChl, BpeMeHu, ckopo-| 1,8 | 7 b |1
cTH, Iomany, o0bEMa; BeIpaXkaTh Oosiee KpYIHBIC €IMHHUIBI Yyepe3 Ooiee
MeJIKHe U Ha000pOT.
3 |YMeTb BBINOJIHATH BHIYMCICHUS U IPE0OPa30BaHUs L6 1 b |1

4 |YMeTh BBINOJHSATH BBIYUCICHHS W [peoOpa3oBaHus, ymerb BbIOHATH| 1,2 | 1,2 | B | 1
npeobpa3oBaHus areOpandecKiX BHIPAXKCHHIT

5 |OnuceiBath ¢ NOMOIIBIO (YyHKUMH pa3iIUYHBIE PEalbHBIC 3aBUCUMOCTH
MEeXy BEJIMYMHAMH; UHTEPIPETUPOBATh I'paMKH pEajbHbIX 3aBHCHMO-| 5 7 |B |1
cTen

YMeTh pemaTb ypaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI 3 3 b |1

Pemars HecnoXkHbIE NPAaKTUYECKHE pAcyeTHbIE 3alaud; pemats 3amaum,| 1,3 | 7 | b | 1
CBSI3aHHbIE C OTHOLIEHUEM, HPOIOPHHOHAIBHOCTHIO BEIMYHUH, JIPOOSAMH,
MIPOLEHTAMH; TIOJIB30BATHCSl OLEHKOW M TIPUKUJIKOH MPH MPAKTHYECKUX
pacdeTax; HHTEpPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3a/a4 ¢ Y4€TOM orpa-
HHYEHHUH, CBA3aHHBIX C PEabHBIMU CBOMCTBAMH PacCMaTPHBAEMBIX 00BEK-
TOB

8 | AHaIM3MpPOBaTh peajbHBIC YKMCIIOBBIC JAHHbIC, IPE/ICTABICHHbIC B Tabu-| 8 7 |B|1
ax, Ha Jarpammax, rpaukax

9 |Pemwats mpakTHdeckue 3amadud, TPeOyrOIIMEe CHCTEeMaTHdeckoro mepebopa| 8 7 |B |1
BapHaHTOB; CPAaBHUBATH IIAHCHI HACTYIUICHHS CIIy4ailHBIX COOBITHH, OIle-
HHMBATh BEPOSTHOCTH CIy4ailHOrO COOBITHSI, COMOCTABISTh U MCCIIEIOBATH
MOJIEJIH peaslbHOM CUTyalueil ¢ MCTIONIB30BaHUEM allIiapaTa BePOsITHOCTH U

CTaTUCTUKHU

10 | YMeTh CTPOUTH U YUTATH FPapUKH (YHKIHH 5 4 b |1

11 |YMeTb CTpOHTh M YNTATh IPpadHUKH QYHKIHH 4 4 | b |1

12 | VMeTb BBINOIHATH IPEOOPa3OBAHMS ANTeOPANYECKUX BBIPAXKEHUH 2 2 | b1

13 |OcymiecTBiTh NpaKTHYECKHE pacuyeTbl 10 (OpMyiaaM, COCTaBIATb He-| 2 7 |Bb |1
CJIOXKHBIC (JOPMYJIBI, BBIPA)KAIOIINE 3aBUCUMOCTH MEX/Ty BEINYMHAMU

14 | YMmeTs peniats ypaBHEHHs, HEPaBEHCTBA U HX CHCTEMBI 3,6 3 b |1

© 2019 dDenepanphas ciyxba 1o Hag30py B cepe obpazoBanust u Hayku Poccuiickoit Deneparmn




Maremaruka. 9 kiaacc

11

Monyas «I'eomeTpusi»

15

OnuceIBaTh pealbHBIC CUTYallMu Ha SA3bIKE I'€OMETPUH, UCCIICAOBATH II0-
CTPOCHHBIC MOJEJIN C UCIIOJIb30BAHUEM T'€COMETPUUYCCKUX MOHSTUH U TEO-
peM, peuiaTtb NPAKTUYCCKUE 3a/lavdM, CBA3AHHBIC C HAXOXKICHUEM TI'€OMET-
PUYCCKUX BEIINYUH

16

VMeTb BBINOIHATD JEHCTBHUS C TEOMETPHUECKUMH (pUIypaMH, KOOPAHHA-
TaMH U BEKTOpaMHU

17

YMeTb BBIMONHSITH JEHCTBHS C TEOMETPHICCKUMH (HUTypaMH, KOOpANHA-
TaMH U BEKTOpaMH

18

YMeTb BBITIOJHSATH ACHCTBHS C TE€OMETPUICCKUMHU q)HpraMI/I, KoopauHa-
TaMH U BEKTOpaMH

VMeTb BBINOIHATD JEHCTBHUS C TEOMETPHUECKUMH (pUTypaMH, KOOPANHA-
TaMH U BEKTOpaMHU

20

[IpoBoaMTE MOKa3aTENbHBIE PACCYKACHHA P PEIICHHUH 3a/1a4, OLCHUBATh
JIOTHYECKYI0 MIPABHILHOCTD PACCYKACHUH, PACIIO3HABATH OLIMOOYHBIC 3a-
KITIOYEHHS

Yacrp 2

Monyab «Aaredpa»

21

VYMeTh BBINONHATH NPe0Opa3oBaHUs anreOpandeckux BbIPAKEHHUH, pe-
[IaTh YPaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI, CTPOUTH M YUTATh IpauKu
GbyHKIHI

22

YMeTb BBINONHATH IPe00pa3oBaHus anreOpandecKuX BBIPAKEHUH, pelaTh
YpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI, CTPOUTb U YUTaTh IpapuKu GyHK-
LHH, CTPOUTD U UCCIIEOBATh IPOCTEHIINE MATEeMaTHYECKUE MOJIEIIH

3,7

23

YMeTb BBINOIHATH IPe0Opa3oBaHus anreOpandecKuX BBIPAKCHUH, pelaTh
YpaBHEHUs, HEPAaBEHCTBA U UX CHCTEMBI, CTPOUTb M YUTaTh IpauKu GyHK-
L1, CTPOMTH U UCCIIEI0BATh IPOCTEHIINE MATEMaTUYECKUE MOJICITH

4,2

Monyas «I'eomeTpus»

24

VYMeTb BBITIOJHATH ACHCTBHUS C TEOMETPUICCKUMHU (I)Hl"ypaMI/I, KoopauHa-
TaMH 1 BEKTOpaMHu

25

HpOBO,I[PITI: JIOKa3aTCIbHBIC PAaCCYKJACHUA PU PEHICHUU 3a/lav, OLICHUBATh
JIOTUYCECKYIO ITPaBUIIBHOCTH paccymem/lﬁ, pacrio3HaBaThb OIIMOOYHBIC 3a-
KIIIOUYCHUA

26

VYMeTh BBINIOJIHATD JEHCTBUS C TE€OMETPUICCKUMHU q)PIpraMI/I, KoopauHa-
TaMH U BEKTOpaMHu

Bcero 3aganuii — 26; u3 HUX
10 THITY 3aJlaHU: 3alaHuil ¢ KpaTKUM oTBeToM — 20, 3a1aHuii ¢ pa3BepHYTHIM OTBETOM — 6;
10 YpOBHIO ciiokHOCTU: b — 20; [T—4; B — 2.

MakcuManbHBbIil HepBUYHbIN 6asut 3a paboty — 32.
OO611iee BpeMst BBINONHEHUs paboThl — 235 MUHYT.
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